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2 (57) Abstract: 4,5-Dihydroxypyrimidine-6-caiboxamides of fomiula (I); are described as inhibitors of HTV integrase and inhibitors 
^ of HTV replication, wherein R', R^, R^ and R^ are defined herein. These compounds arc useful in the prevention and treatment 
2 of infection by HTV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against HIV 
infection and AIDS as compounds per se or in the form of pharmaceutically acceptable salts. The compounds and their salts can 
^ be employed as ingredients in pharmaceutical compositions, optionally in combination with other antivirals, ioomunomodulators, 
^ antibiotics or vaccines. MeUiods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection 
^ by HTV are also described. 
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TTIIJE OF THE INVENTION 

DIHYDROXYPYRIMIDINE CARBOXAMBDE INHIBrrORS OF HIV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to 5,6-dihydroxypyrimidine-4- 
carboxamides and pharmaceuticany acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds and pharmaceutically 
acceptable salts thereof of the present invention are useful for preventing or treating 
10 infection by HIV and for treating or delaying the onset of AIDS. 

BACKGROUND OF TEE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the inmiune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. ITiis virus was 
previously known as LAV, HTLV-HI, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 
host cell genome, a required step in HIV replication in human T-lymphoid and 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH teraaini of the proviral DNA at a staggered 
cut made at the host target site. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner, L. et al.. Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HIV protease (Toh, H et al., EMBO J. 4, 1267 

30 (1985); Power, M.D. et al.. Science, 231, 1567 (1986); Pearl, L.H et al.. Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
of HIV replication are effective agents in the treatment of AIDS and similar 

35 diseases, including reverse transcriptase inhibitors such as azidothymidine (A2T) 
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and efaviienz and protease inhbitors such as indinavir and nelfinavir. The 
compounds of this invention are inhibitors of HTV integrase and inhibitors of HIV 
replication. Hie inhibition of integrase in vitro and HIV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
5 integrase in vitro in HIV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HIV replication. 



SUMMARY OF Tfffi INVENTION 

The present invention is directed to novel dihydroxypyrimidine 

10 carboxamides. These compoimds are useful in the inhibition of HTV integrase, the 
prevention of infection by HIV, the treatment of infection by HIV and in the 
prevention, treatment, and delay in die onset of AIDS, either as compounds or their 
pharmaceutically acceptable salts or hydrates (when appropriate), or as 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula (I): 




O (D; 

wherein 



20 Rl is 

(1) -H, 

(2) -Ci-6 aDsyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -COaRa -SRa, 

25 -S(=0)Ra -N(RaRb), -C(=O)-C0-6 alkyl-N(RaRb), 

N(Ra)-C(=0)-Co-6 alkyl-N(RbRC), -sOaRa -N(Ra)S02Rb, 

nr" 

-SOzNOiaRb), .N(Ra)-C(=0)Rb, R*" , 
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-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
5 -O-Ci^ alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C!02Ra, -SRa 

-S(=0)Ra -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), 
N(Ra)-C(=0)-Co-6 alkyl-N(RbRC), -S02Ra -N(Ra)S02Rb, 
-S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(4) -RK 

10 (5) -Ci^ alkyl-Rk, wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci^ haloalkyl, -N(RaRb), -N(Ra)C02Rb, 
-N(Ra)C(=0)-Co.6 alkyl-N(RbRc), or -N(Ra)-C2-6 alkyl-OH with the 

proviso that the -OH is not attached to the carbon alpha to N(Ra), 
15 (6) -C2-5 alkenyl-Rk, 

(7) -C2-5alkynyl-Rk, 

(8) -Co-6 alkyl-O-Co-6 alkyl-Rk 

(9) -Co^ alkyI-S(O)n-C0-6 alkyl-Rk, 

(10) -O-Ci.6 alkyl-ORk 

20 (11) -O-Ci-e alkyl-O-Ci-6 alkyl-Rk 

(12) -O-Ci-e alkyl-S(0)nRk 

(13) -Co-6 alkyl-N(Ra>Rk 

(14) -Co-6 alkyl-N(Ra)-Ci^ alkyl-Rk 

(15) -Co^alkyl-N(Ra)-Ci-6alkyl-ORk, 
25 (16) -Co-6alkyl-C(=0)-Rk, 

(17) -Co-6 alkyl-C(=O)N(Ra)-C0-6 alkyl-Rk 

(18) -Co-6 alkyl-N(Ra)C(=0)-Co-6 alkyl-Rk 

(19) -Co-6 alkyl-N(Ra)C(=0)-0-Co-6 alkyl-Rk 

(20) -Ci.6 alkyl which is: 

30 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Ci^ alkyl-ORa, 
-Ci_6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl. 
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metfaylenedioxy attached to two adjacent caibon atoms, or aiyl, 
or 

(ii) substituted with -RK -Ci^ alkyl-Rk -NORa).C(=0)-Co-6 
alkyl-Rk -Co-6 a]kyl-N(Ra)-C0-6 alkyl-Rk -Co-6 
5 alkyl-O-Co-6 alkyl-Rk or -Cq^ alkyl-N(Ra)-C(=0)-Co-6 

alkyl-Rk; and 

(ill) optionally substituted with one or more substituents each of 
which is indq)endently halogen, -OH, -CN, -O-Ci-6 aUkyl, 
-O-Ci-6 haloalkyl, or -N(RaRb), or 
10 (21) -Ci-6 BikyU substituted with -O-Ci^ alkyl, and wift a substituent 

selected firom the group consisting of -N(Ra)C(=0)Rk and 
-N(Ra)Ci-6 alkyl-Rk, 

R2 is -H or -Ci-6 sSkyl which is optionally substituted with one or more substituents 
15 each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -O-Ci-e alkyl, 

20 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra 

(7) -C02Ra. 

(8) -SRa 

(9) -S(=0)Ra, 
25 (10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

(12) -N(Ra)-C(=0)-Ci^ alkyl-N(RbRc), 

(13) -S02Ra, 

(14) -N(Ra)S02Rb, 
30 (15) -S02N(RaRb), 

(16) -N(Ra)-C(Rb)=0, 

(17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 
35 alkyl, -Ci-6 haloalkyl, -O-Ci^ alkyl, -O-Ci-6 haloalkyl. 
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-Co-6 alfcyl-NCRaRb), or -Ci-6 alkyl substituted with a 5- 
or 6-membeied saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; 
wherein the saturated heterocyclic ring is optionally 
5 substituted with from 1 to 3 substituents each of which is 

independently -Ci-e allq^l, oxo, or a 5- or 6-membeied 
heteroaromatic ring containing from 1 to 4 heteroatoms 
independendy selected from N, O and S; or 
(19) a 5- to 8-membered monocyclic heterocycle which is saturated 
10 or unsaturated and contains from 1 to 4 heteroatoms 

independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with one or more 
substituents each of which is independently -Ci-6 alkyl, 
-O-Ci-6 alkyl, oxo, phenyl, or naphthyl; 

15 

R3is-Hor-Ci-6alkyl; 



R4 



is 



(1) H, 

20 (2) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
0-Ci»6 alkyl, -O-Ci-6 haloalkyl, -NO2, -N(RaRb), -C(=0)Ra 
-C02Ra, -SRa -S(=0)Ra -S02Ra or -N(Ra)C02Rb, 
(3) Ci-6 alkyl which is optionally substituted with one or more 

25 substituents each of which is independently halogen, -OH, or 

O-Ci-4 alkyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 

(i) C3-8 cycloalkyl, 

(ii) aryl, 

30 (iii) a fused bicyclic carbocycle consisting of a 

benzene ring fused to a C5-.7 cycloalkyl, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 



-5- 



wo 03/035076 PCT/GB02/04742 



(v) a 5- or 6-membCTed heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
5 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 
10 (6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5_7 cycloalkyl, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

15 (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

20 wherein 

each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the ftised caibocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci^ alkyl, -Ci^ alkyl-ORa, -Ci-6 

25 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(RaRb), 

-Ci-6 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra .C02Ra -Ci-6 
alkyl-C02Ra, ~0C02Ra -SRa -S(=0)Ra, -SOiRa -N(Ra)S02Rb, 
-S02N(RaRb), -N(Ra)C(=0)Rb, -N(Ra)C02Rt>, -Ci-6 
alkyl-N(Ra)C02Rb, aryl, -C1.6 alkyl-aryl, -O-aryl, or -CO-6 alkyl-het 

30 wherein het is a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independentiy selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independentiy -Ci-g alkyl, 
-Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl. 0x0, or -C02Ra; 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
5 haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 
from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaronoatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
10 fused bicyclic heterocycle in (10) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci.6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or -Ci-6 alkyl-aryl; 

15 or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Ci-6 alkyl or 0x0; 



20 



each Ra Rb, Rc, and Rd is independently -H or -Ci-e alkyl; 



Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 
25 (3) -CN, 

(4) -Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra -C02Ra -SRa, -S(=0)Ra -N(RaRb), 
30 -C(=:OHCH2)0-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(RbRC), -SOzRa, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
35 -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl. 
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-C(=0)Ra, -C02Ra, -SRa, -S(=0)Ra .N(RaRb), 
-C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRc),-SO2Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -NORa)-C(Rb)=o, 

5 (6) -N02, 

(7) oxo. 

(8) ethylenedioxy, spiro substituted on a ring caibon in a saturated 
ring of Rk 

(9) -C(=0)Ra 
10 (10) -C02Ra, 

(11) -SRa 

(12) -S(=0)Ra, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

15 (15) -C(=0)-Ci-6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 

(17) -S02Ra 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rt>, 
20 (20) -Rm, 

(21) -Ci.6 alkyl-RHi, wherein the alkyl is optionally substituted with 

one or more substituents each of which is independently 
halogen, -OH, -CN, -Ci-6 haloalkyi, -0-Ci^ alkyl, 
-0-Ci_6 haloalkyi, -C(=0)Ra -C02Ra, -SRa, 
25 -S(=0)Ra -N(RaRb),.N(Ra)C02Rb,-S02Ra. 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(22) -Co-6 alkyl-N(Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

30 (25) -Co-6 alkyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=0)-0-Co-6 alkyl-Rra, 

(27) -C(=0)N(Ra)-Co-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0>C 1-6 alkyl-Rm, wherein the alkyl is optionaUy 
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substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Ci^ haloalkyi, 
-O-Ci-6 alkyl, -0-Ci^ haloalkyi, -C(=0)Ra -C02Ra 
-SRa .S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra 
5 -N(Ra)S02Rb -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(30) -N(Ra).C(=O>N(Rb>C0.6 alkyl-Rm 

(31) -N(Ra)-C(=0)-0-Co-6 alkyl-Rm, or 

(32) -N(Ra).C(=O)-N(Rb)-SO2-C0-6 alkyl-Rm; 

0 caibocycle in R^ is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, Qi) a C7 
to C12 bicyclic ring system, or (iii) a Cn to C16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
saturated or unsaturated; * 

5 heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to 16-mcmbered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6 

0 heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
any one or more of the nitrogen heteroatoms is optionally quatemized; 

each Rm is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
5 heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
which is saturated or unsaturated arid contains fix>m 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
0 one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Ci_6 alkyl, -Ci-6 
haloalkyi, -O-Ci-6 alkyl, -O-Ci-6 haloalkyi, -N(RaRb), aryl, or -Ci-6 
alkyl-aryi; and 
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the monocyclic or bicyclic hetex)cycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-6 allcyl 
optionally substituted with -O-Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci^ alkyl, 
-O-Cl-6 haloalkyl, oxo, aryl, -Ci-6 aUcyl-aryl, -C(=0)-aryl, -C02-aryl, 
5 -CO2-CI-6 alkyl-aiyl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independenfly selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

10 each n is independenfly an integer equal to zero, 1 or 2; 

or a phannaceutically acceptable salt thereof. 

An embodiment of the present invention is a compound of Formula (I) 
as originally definedabove except that: Q) in the definition of r1, r1 is one of the 
15 groups (1) to (20), all of which are as defined aboveexcept that (2) of R1 is -Ci^ 
alkyl, which is optionally substituted with one or more substituents each of which is 
independenfly halogen, -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra 
-C02Ra, -SRa -S(=0)Ra, -N(RaRb), -C(=O)-C0-6 alkyl-N(RaRb), 
N(Ra)-C(=O)-C0-6 alkyl-N(RbRc), -S02Ra, -N(Ra)S02Rl>, -S02N(RaRb), 

R ' 

20 -N(Ra)-C(=:0)Rb, or R"" 

The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, mefliods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by HIV, and methods of treating infection by HIV. 

Other embodiments, aspects and features of the present invention are 
either furdier described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRIPTION OF THE INVENHON 
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Hie present invration includes the dihydioxypyrimidine caiboxamides 
of Fonnula (I) above. These coinpounds and pharmaceutically acceptable salts 
thereof are HIV integrase inhibitors. 

An embodiment of the present invention is a compound of Fonnula (T) 
5 exactly as defined above, except that in the definition of Rk is optionaUy 

substituted with one or more substituents each of which is independently one of the 
substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (32). 

Another embodiment of the present invention is a compound of 
10 Formula (T), wherein Rl is: 

(1) -H, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independentiy halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa 
15 -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(RbRc), -S02Ra, -N(Ra)S02Rb, 

R 'c 

-S02N(RaRb),-N(Ra)-C(=0)Rb, R , 

-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb, 

20 (3) -Rk 

(4) -Ci-4 alkyl-Rk, wherein the alkyl is optionaUy substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -0-Ci^ haloalkyl, -N(RaRb), or -N(Ra)-(CH2)2-4-OH, 

- (5) -O-(CH2)0-3-RJ^. 

25 (6) -Ci^alkyI-O-(CH2)0-3-Rk, 

(7) -(CH2)0-3-S(O)n-(CH2)0-3-Rk, 

(8) -0-(CH2)l-3-ORk 

(9) -0-(CH2)l-3-0-(CH2)l-3-RJf, 

(10) -0-(CH2)l-3-S(0)nRk 
30 (11) -(CH2)0-3-N(Ra)-Rk, 

(12) -(CH2)0-3-N(Ra)-(CH2)l-3-Rk, 

(13) -(CH2)0-3-N(Ra)-(CH2)l-3-ORk 



-11- 



wo 03/035076 PCT/GB02/04742 



(14) -(CH2)0-3-C(=O)-Rk 

(15) -(CH2)0-3-C(=O)N(RaHCH2)0-3-Rk. 

(16) -(CH2)0-3-N(Ra)C(=O)-(CH2)0-3-R^^. 

(17) -(CH2)0.3-N(Ra)C(=O>O-(CH2)0-3-Rl^, 
5 (18) -Ci-6 alkyl which is: 

(i) substituted witti aryl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independenfly halogen, -OH, -Ci4 alkyl, -Ci_4 alkyl-ORa, 
-Ci_4 haloalkyi, -O-Ci-4 alkyl, -0-Ci^ haloalkyl, 

10 methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk -(CH2)l-3-Rk, 
-N(Ra)-C(=O)-(CH2)0-3-Rk,-(CH2)0-3-N(Ra)-(CH2)0-3-Rk, 
or -(CH2)0-3-O-(CH2)0-3-Rk. or 
-(CH2)0-3-N(Ra)-C(=OHCH2)0-3-Rk; and 

15 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, or -N(RaRb), 

(19) -C(CH3)2N(Ra)C(=0)OCH2Rk, 

(20) -C(CH3)2N(Ra)CH2Rk, 

20 (21) -C(CH3)2N(Ra)C(=0)Rk, or 

(22) -C(Rb)(N(Ra)C(=0)Rk)(CH20RC), 

(23) -C(Rb)(N(Ra)(CH2)-Rk)(CH20Rc), 
and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt tiieieof. 

Still another embodiment of the present invention is a 
compound of Formula (D as defined in the inomediately preceding embodiment, 
except that R1 is one of flie groups (1) to (18), wherein (2) of Rl is Ci-e alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independently 

30 halogen, -OH, -CN, -O-Cm alkyl, -0-Ci^ haloalkyl. -C(=0)Ra -C02Ra, -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), N(Ra)-C(=O)-(CH2)0-2N(RbRc), 

R 'c 

-S02Ra,-N(Ra)S02Rb,-S02N(RaRb),-N(Ra)-C(=0)Rb,or R 
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Another embodiment of the present invention is a con^>ound of 
Formula Q, wherein R1 is: 

(1) -H. 

(2) -Ci-4 all^l, which is optionally substituted with fiom 1 to 3 

5 substituents each of which is independently halogen, -OH, -CN , 

-O-Ci-4 alkjd, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra -SRa, 
-S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra -N(Ra)S02Rb, 

-S02N(RaRb),-N(Ra)-C(=0)Rb, R" , 

10 . -N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRC), or 

-N(Ra)C(=0)ORb, 

(3) -rk 

(4) -CH(CH3)-Rk 

(5) -(CH2)l-4-R''. wherein the -(CH2)l-4- moiety is optionally substituted 
15 with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) -(CH2)l.2-O-(CH2)0-l-Rk. 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-Rk, 

(8) -0-(CH2)l-2-ORk 

(9) -0-(CH2)l-2-0-(CH2)l-2-Rk 
20 (10) -0-(CH2)l-2-S(0)nRk 

(11) -(CH2)l-2-N(Ra)-Rk 

(12) -(CH2)l-2-N(Ra)-(CH2)l-3-Rk, 

(13) -(CH2)i-2-N(Ra)-(CH2)l-3-ORk 

(14) -(CH2)0-2-C(=O)-Rk 

25 (15) -C(=0)N(Ra)-(CH2)l-2-RJ^, 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-Rk. 

(17) -(CH2)l-2-N(Ra)C(=OHCH2)0-l-Rk, 

(18) -(CH2)l.2-N(Ra)C(=O)-O-(CH2)0-l-RK 

(19) -Ci-4 alkyl which is: 

30 (i) substituted with aryl or -O-aryl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoio, chloro, -Ci^ allQ^l, -Ci-4 fluoroalkyl. 
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-O-Ci-4 alkyl, -O-Ci^ fluoroalkyl, metfiylenedioxy attached 

to two adjacent carbon atoms, or phrayl; 

(ii) substituted with -Rk -(CH2)l-3-R^ 

-N(Ra)-C(=O)-(CH2)0-3-RK-N(Ra)-(CH2)l-3-Rl^, 
5 -0-(CH2)l-2-R^ or -N(RaK:(=OHCH2)0-2-Rk; and 

(iii) optionally substituted with firom 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Cl-4 alkyl, 
-0-Ci^ haloalkyl, or -N(RaRb), 

(20) -C(CH3)2N(Ra)C(=0)OCH2Rk 

10 (21) -C(CH3)2N(Ra)CH2Rk 

(22) -C(CH3)2N(Ra)C(=0)Rk. 

(23) -C(Rb)(N(Ra)C(=0)Rk)(CH20Rc).or 

(24) -C(Rb)(N(Ra)(CH2)-Rl9(CH20RC); 

15 and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, R1 is 

(1) -H, 

20 (2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=O>(CH2)0-2N(RaRb), 
N(Ra>C(=O)-(CH2)0-2N(Rl>RC), -S02Ra, -N(Ra)S02Rb, 

R • 

25 -S02N(RaRb),-N(Ra)-C(=0)Rb or R'' , 

(3) -Rk, 

(4) -CH(CH3)-Rk 

(5) -{CH.2) 1-4-Rk, wherein the -(CH2) 1-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

30 (6) -(CH2)l.2-O-(CH2)0-l-RK 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-RK 

(8) -0-(CH2)l-2-ORk 
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(9) -0.(CH2)l-2-0-(CH2)l-2-R'^, 

(10) -0-(CH2)l.2-S(0)nRk, 

(11) -(CH2)l.2-N(Ra)-Rk 

(12) -(CH2)l-2-N(Ra)-(CH2)l-3-RK 
5 (13) -(CH2)l-2-N(Ra)-(CH2)l«3-ORk 

(14) -(CH2)0-2-C(=O)-Rk 

(15) -C(=0)N(Ra).(CH2)l-2-R'^, 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-Rk, 

(17) -(CH2)l-2-N(Ra)C(=O)-(CH2)0-l-R^, 

10 (18) -(CH2)l-2-N(Ra)C(=O)-O<CH2)0-l-R^, or 

(19) -Ci-4 alkyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci-4 alkyl, -Ci-4 fluoroalkyl, 

15 -O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 

to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk -(CH2)1.3-RK 
-N(Ra)-C(=O)-(CH2)0-3-Rk -N(Ra)-(CH2)l.3-Rk, 
-0-(CH2)1-.2-R'^, or -N(Ra>-C(=O)-(CH2)0-2-R^^; and 

20 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyi, or -N(RaRb). 

Another embodiment of the presrat invention is a compound of 
25 Formula 00, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatonois independently selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocycUc ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 
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wheidn the cycloalkyl, aiyl, bicyclic caibocycle, saturated heterocyclic 
ring, hetm>aromatic ring, or bicyclic het^cycle is optionally substituted with firam 1 
to 4 substituents each of which is independently 

(I) halogCT, 
5 (2) -OH, 

(3) -CN, 

(4) -Ci^haloalkyl, 

(5) -Ci_4 alky], which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
10 -O-Ci^ alkyl, -0-Ci^ haloalkyl. -C(=0)Ra -C02Ra, 

-SRa, -S(=0)Ra, -NCRaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRc), -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(6) -O-Ci^ haloalkyl 

15 (7) -0-Ci_4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci.6 alkyl, -O-Ci-e haloalkyl, -C(=0)Ra -C02Ra 
-SRa -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRC), -S02Ra, 

20 -N(Ra)S02Rb -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(8) -N02, 

(9) 0X0, 

(10) -C(=0)Ra, 

(II) -C02Ra, 
25 (12) -SRa, 

(13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci-6 alkyl-N(RaRb), 
30 (17) -N(Ra)C(=0)Rb, 

(18) -S02Ra 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

35 (21) -CH(CH3)-Rm, 
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(22) -(CH2)1-4W 

(23) -(CH2)0.2-N(Ra)-(CH2)0-2-R^. 

(24) -(CH2)0.2-O-(CH2)0-2-R°^, 

(25) -(CH2)0-2-S-(CH2)0-2-R°^. 

5 (26) -(CH2)0-2-C(=O>-(CH2)0.2W 

(27) -C(=O)-O-(CH2)0-2-R°^, 

(28) .C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0)-Rm, 

(30) -N(Ra)C(=0)-(CH2)l-3-R°^, wherein the -(CH2)l-3- moiety is 
10 optionally substituted with one of -N(RaRb), 

-N(Ra)C02Rb, -S02Ra -N(Ra)S02Rb. -S02N(RaRb), 

or-N(Ra)-C(Rb)=0, 

(31) -N(Ra)-C(=0)-N(Rb)-(CH2)l-2-R«i, 

(32) -N(Ra)-C(=0)-0-(CH2)l-2W or 
15 (33) -N(Ra>C(=0)-N(Rb)S02-Rm; 



and all other variables are as originally defined above; 



or a pharmaceutically acceptable salt thereof. 

20 

In an aspect of this embodiment, (i.e., the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
25 substituents (20) to (33). In a feature of diis aspect, Rk is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33). 

In another aspect of this embodiment, each Rm is independently C5-7 
30 cycloalkyi; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
containing from 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Ci-4 alkyl, -Ci-4 
5 haloalkyl, -O-Ci^ alkyl, -O-Ci-4 haloalkyl, -N(RaRb), phenyl, or 

-(CH2)l-2'*phenyl; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci^ alkyl optionally substituted 
with -O-Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, 
10 phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, 

-C02-(CH2)l-2-phenyli a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 
15 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with from I to 4 substituents each of which is independently 
halogen, -Ci^ alkyl, -Ci-4 haloalkyl, alkyl, haloalkyl, oxo, 

phenyl, or -(CH2)l-2-phenyl. 

20 Another embodiment of the present invention is a compound of 

Formula (I), wherein is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cyclohexyl; aryl selected from phenyl and naphthyl; a bicyclic caAocycle selected 
from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected from pyrrolidinyl, piperidinyl, piperazinyl, moipholinyl, pyranyl, 

25 tetrahydrofuranyl, imidazolidinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic 
ring selected from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxadiazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, fiiranyl, and pyridazinyl; or a bicyclic 

30 heterocycle selected from indolyl, indolinyl, tetrahydroquinolinyl, quinoHnyl, 
tetrahydroisoquinolinyl, isoquinolinyl, I,4-dioxa-8-azaspiro[4.51dec-8-yl, 
azabicyclo[2.2,l]hept-l-yl, azabicyclo[2.1.1]hex-l-yl, 2,3-dihydrobenzofuranyl, 
2,3-dihydrobenzo-l,4-dioxinyl, andbenzo-l,3-dioxolyl; 

35 and all other variables are as originally defined above; 
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or a phannaceutically accq)table salt thereof. 

In an aspect of this mbodimmt, Rk is as just defined except that it 
excludes cyclopropid, pyranyl, oxopiperidinyl, l,4-dioxa-8-azaspuo[4.5]decyl, 
5 azabi(^lo[2.2.1]heptyl, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloalkyl, aryl, bicychc 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(I) fluoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CF3. 

(5) -Ci^ alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
15 -O-Ci^ alkyl, -OCF3, -N(RaRb), -C(=0)N(RaRb), or 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), 

(6) -OCF3. 

(7) -O-Ci^ alkyl 

(8) -NO2, 
20 (9) 0x0, 

(10) -C(=0)Ra 

(II) -C02Ra 

(12) -SRa 

(13) -S(=0)Ra 
25 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb). 

(17) -N(Ra)C(=0)Rb 

(18) -S02Ra 
30 (19) -Rm, 

(20) -CH(CH3)-Rra, 

(21) -CH2-Rin, 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-Rni. 

(23) -0-(CH2)l-2-Rm. 

35 (24) -(CH2)0-l-S-(CH2)0-2-Rm, 
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(25) -(CH2)0-l-C(=OHCH2)0-2-R^, 

(26) -(CH2)0-l-C(=O).O-(CH2)0.2-R°^, 

(27) -C(=0)N(Ra)-Rm, 

(28) -N(Ra)C(=0)-Rm, 

5 (29) -N(Ra)C(=0)-(CH2)l-2W wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(RaRb)^ 

(30) -N(Ra)-C(=0)-N(Rb).(CH2)l-2W 

(31) -N(Ra)-C(=0)-0-(CH2)l-2W 

(32) -N(Ra)-C(=0)-N(Rb)S02-Rm or 

10 (33) -OH. 

In another aspect of this embodiment, the substituents are selected 
from substituents (1) to (32) just defined. 

In another aspect of this aspect, the cycloalkyl, aryl, bicychc 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
15 optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (18) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 
the preceding aspect 

In still another aspect of this embodiment, each Rin is independently 
20 aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic 

ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, 
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, 
25 furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of which is independently -Ci_4 alkyl, -CF3, alkyl, 

-OCF3, 0x0, phenyl, -(CH2)l-2"-phenyl, -C(=0)-phenyl, -C02-phenyl, or 
-C02-CH2-phenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -C3^3, -0-Ci^ alkyl, 
-OCF3, 0x0, phenyl, or -(CH2)l.2-phenyL 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, and morpholinyl. 

Another embodiment of the present invention is a compound of 
Formula (T), wherein R2 is -H or -Ci-6 alkyl which is optionally substituted with one 

of: 

10 (1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Ci^ 
alkyl, -Ci-4 haloalkyl, -O-Ci^ alkyl, -O-C1-4 haloalkyl, or 
-Co^alkyl-N(RaRb),or 
15 (3) a 5- or 6-meinbered saturated monocyclic heterocycle which contains 

from 1 to 4 heteroatoms independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci_6 alkyl, -O-Ci-6 alkyl, 0x0, or phenyl; 

20 and all other variables.are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

Iq an aspect of the preceding embodiment, R2 is 
25 (1) -H, 

(2) -Ci^ alkyl, 

(3) -(CH2)l.3-N(RaRb), 

(4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
30 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-Ci^ fluoroalkyl, or 

"(CH2)l-3-N(RaRb); or 

(5) -(CH2)l-3R^ wherein Rt is a 6-memberBd saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS. 

35 . 
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Other embodiments of the present invention include a compound 
wherein R2 is -H or methyl; or R2 is -H; and all other variables are as originally 
defined above; or a phannaceutically acceptable salt thereof. 

5 Another embodiment of the present invention is a compound of 

Formula (I), wherein R3 is -H or alkyl; 

and all other variables are as originally defined above; 

10 or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, R3 is -H or methyl. Li another aspect 
of this embodiment, R3 is -H. 

15 Another embodiment of the present invention is a compound of 

Formula (I), wherein R4 is 

(1) Ci^ alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-C1-4 alkyl, or -0-Ci^ 

haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) Ci-4 alkyl substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
30 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 
(i v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independendy selected from N, O and S, or 
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(v) a 9- or lO-membeied fused bicycKc heterocycle 
containing firom 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 
5 (5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 

(7) aiyl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

10 (9) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S» or 

(11) a 9- or lO-membered fused bicyclic heterocycle containing 

15 from 1 to 4 heteroatoms independently selected from N, O and 

S, wherein at least one of the rings is aromatic; 
wherein 

each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 

20 to 4 substituents each of which is independently halogen, -OH, 

-Ci-4 alkyl, -Cm alkyl-ORa -Ci^ haloalkyl, -O-C1-4 alkyl, 
-O-Ci-4 haloalkyl, -CN, -NO2, -N(RaRb), -Ci^ 
alkyl-N(RaRb), -C(=0)N(RaRbx -C(=0)Ra, .C02Ra, -Ci^ 
alkyl-C02Ra, -0C02Ra -SRa -S(=0)Ra -S02Ra, 

25 -N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C(=0)Rb 

-N(Ra)C02Rb, -Ci^ alkyl-N(Ra)C02jRl>, phenyl, -Ci^ 
alkyl-phenyl, -0-phenyl, or -(CH2)0-2-het wherein het is a 5- 
or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 

30 optionally fused with a benzene ring, and is optionally 

substituted with 1 or 2 substituents each of which is 
independently -C1-4 alkyl, -Ci-4 haloalkyl, -O-C1-4 alkyl, 
-O-Ci^ haloalkyl, or -C02Ra; 

the saturated heterocyclic ring in (4)(iii) or (9) is 

35 optionally substituted with from 1 to 4 substituents each of 
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which is independently halogen, -Ci-4 alkyl, haloallcyl, 
-O-Ci-4 alkyl. -O-C1-4 haloalkjd, 0x0, phenyl, or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 
5 the heteroaromatic ring in (4)(iv) or (10) or the fused bicyclic 

heterocycle in (4)(v) or (1 1) is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -Ci-4 alkyl, -C1-4 haloalkyl, -O-Ci^ alkyl, 
-O-Ci-4 haloalkyl, 0x0, or phenyl; 

10 and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
15 Formula (I), wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci-4 alkyl substituted with one of: 

(i) cyclohexyl, 
20 (ii) naphthyl, 

(iii) a fiised bicyclic carbocycle selected from 

z' ^ 



i-<:0 \-to ^'-ho 

> 9 s 



, and 

(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 
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, and 

— (CHo)— C=C-R" 

(3) ^ ^^1-2 wherein Ru is H or phenyl, 

5 

(4) C3-6 cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fused bicyclic caibocycle selected from 

f<30 f4iD 

9 9 9 

(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

15 (9) a fused bicyclic heterocycle selected firom 







KO.KJD.^»./X>;:>. 



, and 

wherein Zl is -H or -OH; 
20 each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 

naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci^ alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, -NO2, 
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-(CH2)l-2-N(RaRb), .C(=0)Ra -C02Ra .SRa -S(=0)Ra -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)C02Rb; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l.2-pbenyl, 
-O-phenyl, or -(CH2)0-2-het wh^in het is thiadiazolyl or indolyl, and 
5 het is optionally substituted with -C1-4 alkyl, -CF3, -O-Ci-g alkyl, 

-OCF3,or-C02Ra; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independenUy halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 0x0; 

10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independentiy halogen, -C1-4 alkyl, 
15 -CF3, -0-Ci_4 alkyl, -OCF3, or 0x0; and is additionally and optionally mono- 
substituted with phenyl; 

and all other variables are as originally defined above; 

20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (T), wherein R4 is: 




25 wherein 
Qis 

(1) ethynyl optionally substituted with aryl, 

(2) C5.7 cycloalkyl, 

30 (3) aryl. 
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(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(5) a 5- or 6-membered saturated heterocycKc ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, 

5 (6) a 5- or 6-membeied heteroaromatic ring containing fix>m 1 to 4 

heteroatoms independently selected from N, O and S, or 
(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
one of the rings is aromatic; 
10 wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -C1-4 aSkyh -Cl-4 alkyl-ORa -C1-4 
haloalkyl, -0-Ci^ alkyl, haloalkyl, -CN, -NO2, -N(RaRb), 

15 -Ci-4 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02Ra ~Ci-4 

alkyl-C02Ra -0C02Ra, -SRa -S(=0)Ra, -S02Ra -N(Ra)S02Rb. 
-S02N(RaRb), .N(Ra)C(=0)Rb, -N(Ra)C02Rb, -Ci_4 
alkyl-N(Ra)C02Rb, phenyl, -C1-4 alkyl-phenyl, -O-phenyl, or 
-(CH2X)-2-het wherein het is a 5- or 6-membered heteroaromatic ring 

20 containing from 1 to 4 heteroatoms independently selected from N, O 

and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyi, -O-C1-4 
haloalkyl, or -C02Ra; 

the saturated heterocyclic ring in (5) is optionally substituted 

25 with from 1 to 4 substituents each of which is independendy halogen, 

-Ci^ alkyl, -Ci-4 haloalkyl, -O-Ci^ alkyi; -O-C1-4 haloalkyl, 0x0, 

phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
30 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -C1-4 alkyl, -C1-4 haloalkyl, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, 0x0, or phenyl; 

R5 is H, methyl, or CH2OH, witii the proviso that when R5 is CH2OH, then Q is aryl; 
35 and 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, Q is 

(1) C=C-R" wherein Ru is H or phenyl, 

(2) phenyl or naphthyl, 

(3) cyclopentyl or cyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected firom the group consisting of 
tetrahydrofuranyl, pyirolidinyl, imidazolidinyl, piperidinyl, pipera2dnyl, 
morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected fh>m the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoixnidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-13-dioxoIyl, 
quinolinyl, and isoquinolinyl; 

wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -C 1-4 alkyl, -Ci-4 haloalkyl, -O-Cl-4 
alkyl, 'O-CiA haloalkyl, -CN, -NO2, -Ci^ alkyl-N(RaRb), 
-C(=0)Ra -C02Ra, -C1-4 alkyl-COiRa, -SRa -S(=0)Ra -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), ^N(Ra)C02Rb, 
alkyl-N(Ra)C02R'^, phenyl, -(CH2)l-2-phenyl, -0-phenyl, or 
-(CH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 
thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or indolyl, and het is optionally substituted with 
alkyl, -CF3, -O-Ci-6 alkyl, -OCF3, 0x0, or -C02R^; 

the fused carbocycle in (4) is optionally substituted with fionoi 1 
to 4 substituents each of which is independendy halogen, -OH, -C1-4 
5 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, -C1-4 

alkyl-N(RaRb), -C(=0)Ra -C02Ra -SRa -S(=0)Ra, -S02Ra 
-N(Ra)C02Rb, phenyl, -(CH2)l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independendy halogen, 
10 -Ci-4 alkyl, -Ci^ haloalkyl, -O-C1-4 alkyl, -O-Ci^ haloalkyl, 0x0, 

phenyl, pyridyl, pyrazinyl, or pyrimidinyl; and 

the heteroaiomatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independendy halogen, -C1-4 alkyl, -Ci-4 haloalkyl, -O-Ci^ alkyl, -O-C1-4 

15 haloalkyl, 0x0, or phenyl. 

In another aspect of the preceding embodiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independendy 
fluoro, bromo, chloro, -OH, -Ci-4 alkyl, -Ci_4 fluoroalkyl, -O-C1-4 alkyl, ~0-Ci-4 
20 fluoroalkyl, -CN, -SRa, -(CH2)l-2-N(RaRb), .S02Ra, -N(Ra)S02Rb, -S02N(RaRbX 
-(CH2)0-2-CO2Ra*, -(CH2)0-2-N(Ra)CO2Rb*, -NO2, or phenyl; 

each Ra is independendy H, methyl, or ethyl; 
25 each Rb is independendy H, methyl, or ethyl; and 

each Ra* and Rb* is independendy H or -Ci^ alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloro, -OH, 
30 -Ci-4 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -CN, 

-(CH2)l-2"N(RaRb), -S02Ra. -N(Ra)S02Rb, -S02N(RaRb), -(CH2)0-2-CO2Ra*, 
-(CH2)0-2-N(Ra)CO2Rb*, -NO2, and phenyl. 

In still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents, each of which is independendy 
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10 



-F, -Br, -CI, -OH, -Ci^ alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, 
-CN, -SRa or -S02R^. In still another aspect of the preceding embodiment, Q is 

phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Ci^ alkyl, -Ci^ fluoroalkyl, -O-C1-4 alkyl, 
-O-Ci-4 fluoroallq^l, -CN, or -S02Ra. 

In still another aspect of the preceding embodiment, Q is p- 
fluorophenyl or 2,3-dimethoxyphenyL In still another aspect of the preceding 
embodiment, Q is p-fluorophenyL 

In yet another aspect of the preceding embodiment, and also a feature 
of each of the preceding aspects thereof, R5 is H and p is zero. 

A class of compounds of the present invention includes any compound 
15 of Formula (I), wherein 

Rl is-Rk; 

Rk is a 5- or 6-raembered heteroaromatic ring containing firom 1 to 3 heteioatoms 
20 independently selected from N, O and S ; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 all^l, which is optionaUy substituted with from 1 to 5 

25 substituents each of which is independently halogen, 

-O-Ci-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -COaR*, 
-SRa, -S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=O>(CH2)0-2N(RbRC), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

30 (3) -NO2, 

(4) 0x0, 

(5) -C(=0)Ra 

(6) -C02Ra, 

(7) -C(=0)N(RaRb), 
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(8) -C(=0)-CMalkyl-N(RaRb), 

(9) -Rm. 

(10) -Ci-6 alkyl-Rm, wherein the alkyi is optionally substituted with 

ftom 1 to 5 substituents each of which is independmtly 
5 halogen, -OH, -CN, -Ci_4 haloalkyl, -0-Ci^ alkyl, 

-0-Ci^ haloalkyl, -C(=0)Ra, -COQ^a ^Ra 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(1 1) -Co-4 alkyl-N(Ra)-Co^ alkyl-Rm, 
10 (12) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(13) -Co-4alkyl-S-QMalkyl-Rm, 

(14) -Co^alkyl-C(=0)<:o.4alkyl-Rm, 

(15) -C(=0)-0-Co-4alkyl-Rni, 

(16) -C(=0)N(Ra)-Ca4alkyl-Rm, 

15 (17) -N(Ra)C(=0>Rin, 

(18) -N0Ra)C(=O)-Ci-6 alfcyl-Rm, wheidn the alkjd is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci^ haloalkyl, 
-O-Ci-4 alkyl, -O-C1.4 haloalkyl, -C(=0)Ra, -C02Ra, 
20 -SRa -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra, 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)-Co-4alkyl-Rm, 

(20) -N(Ra)-C(=O)-O-C0-4aIkyl-Rm,or 

(21) -N(Ra)-C(=O>N(Rb)SO2-C0-4 alkyl-Rm; 

25 

wherein each is independently aiyl selected from phenyl and ni^hthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 hetooatoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independendy halogen, -Ci^ all^l, -CF3, -O-C1.4 alkyl, -OCF3, or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C1-4 alkyl or 0x0; and 
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each Ra and Rb is independently -H or -C1-4 alkyl; 

and ail other variables are as originally defined above; 

5 or a phannaeutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of Rk, Rk is optionally substituted with from 1 to 3 
10 substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (2 1). 



Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is: 



15 




R6ai 



is: 



(1) 



20 



(2) 



(3) 



-H, 

O 

H 

o 00 

X X 

H H 




(Y')r 



,or 




-(Y')r 
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wherein Xl is a single bond connecting the carbonyl carbon to the 
carbon substituted with X2, -O-, or -NH-; 
X2 is -H, -NH2, or .N(H)C02Ra; 
Yl is -H, halo or -Ci^ alkyl; and 
5 r is an integer equal to zero, 1 or2; and 

R6b is -H or -NO2 ; and 
R7is or -C 1-4 alkyl; 

10 

and all other variables are as defined in the class; 

or a phannaceutically acceptable salt thereof. 

15 In a feature of this sub-class, R6a and R6b are both -H; and 

R7is-Hor-CH3. 

Another class of compounds of the present invention includes any 
20 compound of Formula 0), wherein 

Rl is -Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
25 which is independently: 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -O-Ci-4 alkyl, -O-C1.4 haloalkyl, -C(=0)Ra 
30 -C02Ra, -SRa, -S(=0)Ra, -N(RaRb), 

-C(=O)KCH2)0>2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra, 
.N(Ra)S02Rb, -S02N(RaRb), or -N(Ra).C(Rb)=0, 

(3) -NO2, 
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(4) -C(=0)Ra 

(5) -C02Ra 

(6) -C(=0)N(RaRb), 

(7) -C(=0>Ci-4alkyl-N(RaRb), 
5 (8) -Rm, 

(9) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyl, -O-Ci-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra -C02Ra, -SRa 
10 -S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(10) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(11) -C(M alkjd-O-QM alkyl-Rm, 

(12) -Co-4 alkyl-S-Co-4 alkyl-Rm, 

15 (13) -Co-4 alkyl-C(=0)-C(M alkyl-Rm, 

(14) -C(=O)-O-C0^ alkyl-Rm, 

(15) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

20 substituted with from 1 to 5 substituents each of which 

is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Ci^ alkyl, -0-Ci^ haloalkyl, -C(=0)Ra -C02Ra, 
-SRa, -S(=0)Ra -N(RaRb), -N(Ra)C02Rb -SOaRa 
-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra)-C(Rb)=0, 

25 (18) -N(Ra)-C(=0)-N(Rb)-Co-4 alkyl-Rm, 

(19) -N(Ra)-C(=0)-0-C()^ alkyl-Rm, or 

(20) -N(Ra)-C(=0>N(Rb)S02-Co.4 alkyl-Rm; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
30 membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl^ alkyl, "CF3, -O-C1-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Cl-4 alkyl or 0x0, and is 

additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0>phenyl, -C02-phenyl, or -C02-(CH2)l.2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C1-4 alkyl or 0x0; 

10 

and all other variables are as originally defined above; 



or a pharmaceutically acceptable salt thereof. 

15 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (J) exactly as defined in the class, 
except that in the definition of Rk, Rk is optionally substituted with from 1 to 3 
substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
(1) fluoro, chloro, or bromo, 
25 (2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-C1-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra, -SRa -N(RaRb), or 
-C(=0)N(RaRb), 
(3) -NO2, 
30 (4) -Ci^ alkyl-RHi, 

(5) -0-(CH2)l-2-R^, 

(6) -(CH2)0.2-S-(CH2)0-2-Ri^, 

(7) -N(Ra)C(=0)-Rni, 

(8) -N(Ra)C(=0)-(CH2)l-2-R°^, wherein the (CH2)l-2 moiety is 
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optionally mono-substituted with -N(RaRb) or 
-N(Ra)CX)2R^ or 
(9) -N(Ra)-C(=0)-N(RbHCH2)l-2-R°^; 

5 wherein is aiyl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independenfly halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

10 -N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci-4 alkyl or 0x0; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l.2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or-C02-'(CH2)l«2-phenyl; and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently -C1-4 alkyl or 0x0; and 

each Ra and Rb is each independendy -H or -Ci-4 alkyl; 

20 and all other varaibles are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fiised to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicychc heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-0-Cm alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra, 
5 -SRH. -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra, 
-N(Ra)S02R^ -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(3) -N02, 

(4) oxo, 

10 (5) -C(=0)Ra, 

(6) -C02Ra, 

(7) -C(=0)N(R^b), 

(8) -C(=0)-Ci^ alkyl-N(RaRb), 

(9) -SRa, 

15 (10) -S(=0)Ra 

(11) -S02Ra 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

20 from 1 to S substituents each of which is independently 

halogen, -OH, -CN, -Cm haloalkyl, -O-Ci^ alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra -CO^Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

25 (15) -C(Malkyl-N(Ra)-Co-4alkyl-Rm, 

(16) -Co^ aIkyl-O-Co-4 alkyl-Rm, 

(17) -Co-4alkyl-S-Co-4alkyI-Rm, 

(18) -Co-4alkyl-C(=0)-Co-4 alkyl-Rm, 

(19) -C(=O)-O-C0-4 alkyl-Rm, 
30 (20) -C(=0)N(Ra)-Co-4 alkyl-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherein the alkyl is optionally 

substituted with frx>m 1 to S substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
35 -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -COaRa, 
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-SRa -S(=0)Ra -N(RaRb), -N(Ra)C02R'5, -S02Ra, 
.N(Ra)S02R^ -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(23) .N(Ra)-C(=0)-N(Rb)-Co-4 alkyl-Rm, 

(24) -N(Ra).C(=0)-0-Co^ alkyl-Rm, or 

5 (25) -N(Ra)-C(=O>N(Rb)SO2-C0^alkyl-Rm; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered bicycUc heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CP3, -O-C1-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci-4 alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)i-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -C1-4 alkyl 

or 0x0; 

and all other variables ate as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
30 except that in the definition of RK R^ is optionally substituted with from 1 to 3 

substituents each of which is independently one of the substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 



10 



15 



20 
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R8is: 

10 (1) -H. 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra -SRa -N(RaRb), or 
-C(=0)N(RaRb), 

15 (3) -C(=0)Ra 

(4) -C02Ra, 

(5) -C(=0)-(CH2)l-2-N(RaRb). 

(6) -S02Ra. 

(7) -(CH2)l-2-Rm, 

20 (8) -(CH2)0-2-C(=OHCH2)0^2-R°», 

(9) -C(=O)-O-(CH2)0-2-R™,or 
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(10) -C(=O)N(Ra)-(CH2)0-2-R™; 



R9 is -H, -Ci-4 allq^l, or oxo; 



5 RlO is -H, -OH, -Ci_4 alkyl. -O-C14 allqrl, 0x0, or -0-(CH^i-2-Rm ; 



Rllis 

(1) -H. 

(2) -Ci_4 alkyl, which is optionally substimted with 1 or 2 
10 substituents each of which is independently -OH, -0-Ci^ 

alkyl, -OCF3, -C(=0)Ra -C02Ra, -SRa -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra, 

(4) -C02Ra, 

15 (5) -C(=0)-(CH2)l-2-N(RaRb), 

(6) -S02Ra 

(7) -(CH2)l-2-Ri°. 

(8) -(CH2)0-2-C(=O)-(CH2)0-2-Rin, 

(9) -C(=O)-O-(CH2)0-2-Rm, or 
20 (10) -C(=O)N(Ra)-(CH2)0-2-R™; 



with the proviso that when one of R8 and Rl 1 is -(CH2)l-2-R™, 
-(CH2)0-2-C(=O)-(CH2)0-2-R"^, -C(=O)-O-(CH2)0-2-Rni. or 
-C(=O)N(Ra)-(CH2)0-2-R™, then the other of R8 and RH is oflier than 
25 -(CH2)l-2-Rni, -(CH2)0-2-C(=O)-(CH2)0-2-R°i, -C(=O)-O-(CH2)0-2-R°». or 
-C(=O)N(Ra)-(CH2)0-2-R°»; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membeTBd saturated 
heterocyclic ting containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-menibered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, alkyl, -OCF3, or 

-N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with ficom 1 to 3 
5 substituents each of which is independently -C1-4 alkyl or 0x0; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phMyl, 
-C(=0)-phenyl, -C02-phenyU or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionaUy 
substituted witiii 1 or 2 substituents each of which is independently -C1-4 alkyl 
10 or 0x0; and 

each Ra and Rb is independently -H or -Ci^ alkyl; 
and all other variables are as defined in the class; 

15 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (T), wherein 

20 

R2 is -H or methyl; 
R3is-H; 

25 r4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, -SRa or -S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atonois, 
phenyl, or -0-phenyl; 

30 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, R4 is -CH2-Q; wherein Q is phenyl 
35 optionally substituted with from 1 to 3 substituents each of which is independently -F, 
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-a, -Br, -OH, -Ci^ alkyl, -CF3. -O-Cl-4 alkyl, -OCF3, -CN, or -SO2R*; and is 
additionally and optionally mono-substitutBd with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Formula (I) in 
5 which R1 is as defined in any of the preceding classes or sub-classes. 

Another class of compounds of the present invention includes any 
compound of Formula (II): 



OH 



4 
(H); 



10 



wherein T is: 



(1) -H, 

(2) -OH, 

(3) -Ci^haloalkyl, 

15 (4) -Ci-3 alkyl, optionally substituted with -OH or -0-Ci^ alkyl, 

(5) -0-Ci^ haloalkyl, 

(6) -O-Ci-4 alkyl 

(7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 
20 (9) -N(Ra>C02R^ 

(10) -N(Ra)-C(=0)-(CH2)l-2-N(RaRb), 

(11) -^K 

(12) -(CH2)l-4-Rk, 

(13) -(CH2)0-2-O-(CH2)0-2-Rk 

25 (14) -(CH2)0-2-N(Ra)-(CH2)0-3-RKor 

(15) -(CH2)0-2-N(Ra)-C(=O)-(CH2)0-2-Rk; 

Rk is aryl selected from phenyl and naphthyl; a 5- or 6-merabered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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O and S; a 5- or 6-membeied heteioaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a braizene 
ring ftised to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aiyl is optionally substituted with from 1 to 4 substituents each of 

which is independenfly halogen, -Ci^ alkyl, -Ci-4 alkyl-ORa, <;i_4 
haloalkyl, ~0-Ci^ alkyl, -O-Ci^ haloalkyl, or -N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independendy -Ci-4 alkyl; -Ci^ alkyl-ORa; 
10 -Ci^ haloalkyl; -0-Ci^ alkyl; -O-Ci^ haloalkyl; -Ci^OyR^; oxo; 

ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2-saturated heterocycle which is 

a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
15 selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci-4 alkyl, -Ci-4 alkyl-ORa, 
-Ci^ haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, or oxo; and 

20 the bicyclic heterocycle is optionally substituted with from 1 to 4 

substituents each of which is independently -Ci-4 alkyl or oxo; 

R12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently -F, -CI, Br, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, 

25 methylenedioxy attached to two adjacent carbon atoms, or phenyl; 
each Ra and Rb is independendy -H or -C1-4 alkyl; and 

s is an integer equal to zero, 1, 2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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10 



15 



20 



A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (JS) exactly as defined in the class, 
except that s is zero, 1 or 2; and with the proviso that when s is 1 or 2, T is -H. 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (II), wherein 

R3 is -H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with ftom 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-Ci^ alkyl, -OCF3, -CN, -SRa, or -S02Ra; and is additionally and optionally 
mono-substituted with melhylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

and all other variables are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl 

optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is 

additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 



Still another class of compounds of the present invention includes any 



compound of Formula (HI): 



OH 




on); 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independentiy -F, -CI, -Br, -OH, -Ci^ alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, 
-SR3, or -S02R^; and is additionally and optionally mono-substituted with 
melhylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -0-phenyl; 

5 

each Ra is independently -H or -Ci-4 alkyl 

or a pharmaceutically acceptable salt thereof. In a subclass of this class, Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which is independently -F, 
10 -a. -Br, -OH, -Ci^ alkyl, -CF3, -0-Ci^ alkjd, -OCF3, -CN, or -S02R^ 

Still another class of compounds of the present invention includes any 
compound of Formula (I), wherein 



15 Rl is 



(1) -Ci-4 alkyl, which is optionally substituted with 1 to 3 



20 



substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
-N(Ra)-C(=0)-(CH2)l-2N(RbRc), -S02Ra, -N(Ra)S02Rb, 



nr" 



-S02N(RaRb), -N(Ra>C(Rb)=0, R 
-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)0Rb 

(2) -(CH2)1-3-RK 

(3) -(CH2)l-3-O-(CH2)0-2-Rk, . 

(4) -(CH2)l-3-N-(CH2)0-2-Rl^, 

(5) -(CH2)l.3-N(Ra)C(=OHCH2)0-2-Rk, 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-Rk, 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-Rl', 

(8) -C(=O)-(CH2)0-2-Rk, 

(9) -C(CH3)2N(Ra)C(=0)OCH2Rk 

(10) -C(CH3)2N(Ra)CH2Rk, 




25 



30 
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(11) -C(CH3)2N(Ra)C(=0)Rk.or 

(12) -C(Rb)(N(Ra)C(=0)Rk)(CH20Rc), 



is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
5 -(CH2)1-3-RJ^, then Rk is not phenyl; a bicyclic caibocycle selected from indanyl and 

tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from I 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 

10 membered saturated or xmsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromadc ring, or bicychc heterocycle is optionally substimted with from 1 to 3 

IS substituents each of which is independently 



20 



(1) 
(2) 

(3) 
(4) 
(4) 



fluoro, chloro, or bromo, 
-OH, 

-CN, 
-CF3. 

-Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra -SRa. or -N(RaRb), 
-OCF3, 
-O-Ci^alkji, 



30 



25 



(5) 

(5) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 



-(CH2)0-2-C(=O)N(RaRb), 
-C(=0)-(CH2)l.2-N(RaRb), or 
-S02Ra; 



-S(=0)Ra 
-N(RaRb), 



-C(=0)Ra, 
-C02Ra 

-SRa, 



0x0, 

metfaylenedioxy attached to two adjacent ring carbon atoms. 
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and all other variables aie as originally defined above; 

or a phannaceutically acceptable salt thereof. 
5 In a sub-class of this class, Rl is 

(1) -Ci-4 alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra -C02Ra -SRa 
.S(=0)Ra -N(RaRb), .C(=OHCH2)0-2N(RaRb), 
10 -N(Ra)<:(=0).(C3H2)l.2N(RbRC), .S02Ra, -N(Ra)S02Rb, 

R ' 

-S02N(RaRb),-N(Ra)-C(Rb)=o.or , 

(2) -(CH2)l-3-R'^. 

(3) -(CH2)l-3-O-(CH2)0-2-R^f, 

(4) -(CH2)l-3-N-(CH2)0-2-R^^. 

15 (5) -(CH2)l-3-N(Ra)C(=OHCH2)0-2-RK 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-Rk. 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2:R''.or 

(8) -C(=O)-(CH2)0.2-Rk- 

20 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I), wherein 

R2 is -H; and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independaitly -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, -SRa, or -SO2R*; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 



30 



each Ra and Rb is independently -H or -Ci-4 alkyl; 
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Rk is aiyl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-RJ^, then Rk is not phenyl; a bicyclic caibocycle selected from indanyl and 

tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
S heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring ftised to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independentiy selected from N, O and S, with the proviso that the 
bicycUc heterocycle is not benzo-l,3-dioxolyl; 
10 wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 

heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
subsdtuents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 
15 (3) -CN, 

(4) -CF3, 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -0-01-4 
alkyl, -OCF3, -C(=0)Ra .C02Ra -SRa or -N(RaRb), 

20 (5) -OCF3, 

(5) -O-Cm alkyl, 

(8) 0x0, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 
25 (11) -C02Ra, 

(12) -SRa, 

(13) -S(=0)Ra 

(14) -N(RaRb), 

(15) KCH2)0.2-C(=O)N(RaRb), 

30 (16) -C(=0).(CH2)l.2-N(RaRb), or 

(17) -S02Ra; 

and all other variables are as defined in the class; 
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or a phannaceutically acceptable salt th^eof . 

In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl 

optionally substituted wi± from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, or -S02Ra; and is 

5 additionally and optionally mono-substituted with methylmedioxy attached to two 
adjacent ring caibon atoms, phenyl, or -O-phenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (TV): 



10 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, - 
SR^, or -S02R^; and is additionally and optionally mono-substituted with 
15 methylenedioxy attached to two adjacent ring caibon atoms, phenyl, or -O-phenyl; 

each R^ is independently -H or "Cl-4 alkyl 

or a phannaceutically acceptable salt thereof, 
20 In a sub-class of this class, Q is phenyl optionally substituted with from 

1 to 3 substituents each of which is independentiy -F, -CI, -Br, -OH, -C1-4 alkyl, 
-CF3, -O-Ci^ alkyl, -OCF3, -CN, or -S02Ra 

Still another class of compounds of the present invention includes any 
compound of Formula (V): 
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wherein 
5 Rl3 is -H or -Ci.6 alkyl; 

Rl4 is -H, -Ci-6 alkyl, -C(=0)-Ci-6 alkyl, -C(=OHCH2)0-2-J, or 
-C(=O)-O-(CH2)0-2-J» wherein J is aryl selected from phenyl and naphthyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein the aiyl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -C1-4 alkyl, 
-OCF3, or -O-Ci^ alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, bromo, -CF3, -Ci-4 alkyl, -OCF3, -O-C1-4 

alkyl, or 0x0; 

20 R15 and Rl6 are each independently -Ci-6 alkyl; or altematively Rl5 and Rl6 

together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, 
-SRa, or -S02R^; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each Ra is independently -H or -Ci-4 alkyl 
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or a phannaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Ci_4 alkyl, 
5 -CF3, -O-Ci^ alkyl, -OCF3, -CN, or •.S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyL 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (V), wherein Rl5 and Rl6 are both 
10 methyl; or alternatively Rl5 and Rl6 together with the carbon atom to which they are 
both attached form cyclohexyl; 

and all oth^ variables are as defined in the class; 

IS or a pharmaceutically acceptable salt thereof. 

It is to be understood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of r1, r2, r3, r4 Ra^ Rb^ rc^ Rd Rk and R^^ is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of tfiese variables in Formula I are additional embodiments within die 
scope of the preset invention. 

25 

An aspect of the present invention is a compound selected from the 
group consisting of 

4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-l-(methylaniino)ethyl]pyrimidine-4- 
30 carboxamide; 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)pyrimidine-4- 
carboxamide; 
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2-[l-benzoyl-4-(NJ^-dimethylgIycyl)piperazin-2-^^^ 
dihydroxypyrimidine-4-caiboxainide; 

2-(l-benzoyl-4-metiiylpiperarin-2-yl)-N-(4-fluorobeiizyl)-5,6-^ 
5 carboxamidc; 

N-(4-fluorobenzyl)-5,6Kiihydroxy-2-(l-methyipiperidin-2-yl)pyr^ 
carboxamide; 

10 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-^yri(iin-2-ylc^^ ,2,3,4- 
tetrahydroquinolin-2-yl]pyriiiddine-4-car^ 

N-(4-fluorobenzyl)-5,6-dihy<koxy-2-[4-melhyl-l-(pyridin-2-yl(^^ 
yl]pyriimdine-4-cart)oxamide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyl-4-(pyridin-2-ylcaibonyl)pip^ 
yl]pyrimidine-4-carboxainide; 

2-(l-ethylpiperidin-2-yI)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine^ 
20 carboxamide; 

N"(4-fluorobenzyl)-5,6-dihydroxy-2-(4-isopropyl-l-methylpipera^ 
4-carboxaniide; 

25 2"[l-(acetyla2iuno)cyclohexyl]-N-<4-fluorobeTi2yl)-5,6-dihydroxyp 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(moipholin-4-ylacetyl)piperidin-2- 
yl]pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl)-5,6-^ihydroxy-2-(pyrrolidin-l-ylmethyl)pyrimidine-^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpynx>lidin-2-yl)pyrim 
35 carboxamide; 
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2-[l-(NjNl-Kiimethylglycyl)pii)eridin-2-^^^ 
dihydroxypyriimdine-4-caiboxainide; 

5 N-(4-fluorobenzyI)-5,6-dihydroxy-2-{ l-methyM-[(pyridm-2- 
lcarbonyl)ainino]ethyl }pyrimidine-4-carboxamide; 

2-[l-(dimetliylanuno)-2-phenylethyl]-N-(4-fluorobenzyO 
caiboxamide; 

10 

2-{l-[(2,4-dimethyl-13-thia2ol-5-yl)caibonyl]piperifi^^ 
dihydroxypyrinudine-4-carboxaimde; 

2-[l-(3-chlorobenzoyl)-4-methylpiperazin-2-yl]-N-(4-fluorobenzyl^ 
15 dihydroxypyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6Klihydroxy-2-[l-methyl-4-(methylsuifonyl^^^ 
yl]pyriiiiidine-4-carboxainide; 

20 N-(4-fluorobenzyl)-5,6-<lihydroxy-2-(l-isopropyl-4-methylpiperazin-2-yO 
4-carboxainide; 

N-(3-bromo-4-fluorobenzyl)-2-[l-(dimethylaimno> 
dihydroxypyrimidine-4-cari>oxamide; 

25 

2-[l-(dimethylamino)cycIohexyl]-N-(4-fluorobenzyl)-5,6-dihyA^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-[(pyridin-2- 
30 ylcarbonyl)ainino]cyclohexyl }pyriimdine-4-carboxamide; 

2-<4-benzyl-l-methylpiperazm-2-yl>N-(4-fluorobenzyl)-5,6-dihydroxypyrim 
carboxamide; 
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N-(23-dimethoxyben2yl)-5,6-dihydroxy-2-[4-(l-piperidin-l- 
ylethyl)phenyl]pyriimdine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-l,23,4-tetrahydrois(^ 
5 yl)pyriimdine-4-caiboxamide; 

N-(23-dimethoxybenzyl>2-[l-(NJ^-KlimethylglycyO 
dihydroxypyriniidine-4--carboxanude; 

10 2-[l-(anilinocaibonyI)piperidm-2-yl]-N-(4-fluorobeM^ 
caiboxamide; 

2-[(2S,4R)-l-benzoyl-4-(benzyloxy)pyiTolidin-2-yl]-N-(4-fluorote 
dihydroxypyriimdine-4-caiboxamide; 

15 

N-(4-fluorobenzyl)-5,6"dihydroxy-2-[l-(pyridin-2-ylcarbonyl)piperidin-2" 
yl]pyriimdine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-(morpholm-4-ylacetyl)-l,2,3,4- 
20 tetrahydroisoquinolin-3-yl]pyriinidine'4K:arboxaim 

N-(4-fluorobenzyI)-5,6-dihydioxy-2-{2-phenyl-l-[(pyridin-2- 
Icarbonyl)amino]ethyl }pyrimidine-4-carboxamide; 

25 2-(l-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6Klihydroxypyr^ 
caiboxamide; 

2-(l-benzylpiperidin-2-yl)-N-<4-fluorobenzyl)-5,6Klihydroxypy^ 
caiboxamide; 

30 

2-(l-benzoylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4^ 
caiboxamide; 

N-(4-fluoiobenzyl)-5,6-dihydroxy-2-(l-isoiiicotinoylpiperidin-2-yl)p^ 
35 caiboxamide; 
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N-(23-<iimethoxybenzyl)-5,6-dihydroxy-2-<l-isomcotinoyl^ 
4-caiboxamide; 

5 N-(4-fluorobenzyl)-5,6Hiihydroxy-2-[l-(methylsulfonyl)piperid^ 
carboxamide; 

2-(l-benzoyl-l,2,3,4-tetrahy<froqumolin-2-yl)-N-<4-fluorobenzyl^ 
dihydroxypyriinidme-4-carboxamide; 

10 

2-{l-[(N4^-dimethylglycyl)amino]-2-phenylelhyl}-N<4^^ 
dihydroxypyrimidine-4-carix)xairiide; 

N-(2,3-dimethoxybenzyl)-5,6-dihydroxy-2-[4-(piperidin-l- 
15 ylmethyl)phenyl]pyriinidine-4K:arboxamide; 

2-{4-[(diethylamino)methyl]phenyl}-N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyriiBidine-4-carboxarnide; 

20 N-(4-fluorobenzyl)-5,6"dihydroxy-2-[ 1 -(pyridin-4-ylmethyl)piperidin-2- 
yl]pyrimidine-4-carboxaimde; 

2-(l-benzoyIpyn"oUdin-2-yI)rN-(23-^na[ethoxybeiizyl)-5,6-dihyd^ 
carboxaimde; 

25 

tert-butyl 2-(4-{ [(4-fluon)bemyl)amino]caibonyl}-5,6Klihydroxypyr^ 
yl)morpholine-4-carboxylate; 

N-(4--fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-3-ylcarbonyl)piperidin-2- 
30 yl]pyriinidine-4-cart)oxamide; 

2-[2-0^I,N-dimethylglycyl)-l,2,3,4-tetrahydn>isoquinolin^^ 
5,6-dihydroxypyrimidine'4-carboxamide; 
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2<l-benzoyl-23-dihydrc)-lH-indol-2-yI).N-(4-fluo 
dihydroxypyrimidine-4-cari)oxaimde; 

2-(2-ben2oyl-1^3,4-tetrahydroisoquinolin-3-yl)-N-<4-fluorobei^ 
5 dihydroxypyriinidine-4-caiboxamide; 

2-(l-amino-2-phenylethyl)-N-(4-fluorobenzyl)-5,6-dihydroxypy^ 
carboxamide; 

10 2-(4-benzylmoipholm-3-yl>NK4-fluorobenzyl)-5,6-dihyd^^ 
caiboxamide; 

N<4-fluoroben2yl)-5,6-dihydroxy-2-{l-[(l-methyl-lH4ini 
yl)carbonyl]piperidin-2-yl }pyrimidine-4-carboxaimde; 

15 

N-(23-^methoxybenzyl)-5,6-dihydroxy-2-[4-(morpholin-4- 
ylmethyl)phenyl]pyrinudine-4K:arboxaiiiide; 

iV-(4-fluorobenzyl)-5,6KUhydroxy-2-(morphoHn'4-ylmethyl)pyriim 
20 carboxamide; 

iV-(4-Fluorobenzyl)-5,6HjUiydroxypyrimidine-4-car^ 

2-{4-[({ [(2-^hlorophenyl)sulfonyl]amino}carbonyl)aimno]thien-3-yl }-N-(2,3- 
25 dimethoxybenzyl>5,6Hiihydroxypyriimdine-4 caiboxamide; 

iV^-(4-fluorobenzyl)-5,6-dihydroxy-iV^-(pyridin-2-yImethyl)^ 
dicarboxamide; 

30 2-Ben2yl~A^-(4-fluorobenzyl)-5-hydroxy-6-(2-morpholin-4-ylethoxy)pyrimidin^ 
carboxamide; 

and pharmaceutically acceptable salts thexeof . 
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Another aspect of the present invention is a compound selected from 
the group consisting of 

N-(4-fluorobaizyI)-5,6-dihydroxy-2-(l-methylpiperidin-2-yl)^ 
5 caiboxamide; 

2-[l-(dimethylamino)-l-methylethyl]-N-(4-fluorobenzyl)-5,6Khhydroxypyrim 
caiboxamide; 

10 N-(4-fluorobeiizyl)-5,6-dihydroxy-2-(4-methyhnorpholin-3-yl)pyrimidine-^ 
caiboxamide; 

2-[(dimethylainino)(phenyl)methyl]"N<4-fIuorobenzyI)-5,6-dihydroxypy^ 
caiboxamide; 

15 

2-{4-[(diethylamino)methyl]phenyI}-N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-benzyl-5,6-<lihydroxy-2-(3-phenylpropyl)pyrimidine-4-carboxamide; 

20 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)- 1 ,2,3,4- 
tetrahydroquinoUn-2-yl]pyriinidine-4-caiboxamide; 

and phaimaceutically acceptable salts thereof. 

25 

Another aspect of the present invention is a compound selected from 
the group consisting of 

benzyl l-[4-({ [4-fluoro-2-(methylsulfonyl)benzyl]amino}carbonyI)-5,6- 
30 dihydroxypyrimidin-2-yl]-l-methylethyIcarbamate; 

2-(l-amino-l-methylethyl)-N-[4-fluoro-2-(methyIsulfonyl)benzyI]-5.6- 
dihydroxypyriniidine-4-carboxaimde; 
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2-[l-(dimethylaimno)-l-methylethyl]-N-[4-fluoro-2-(meth^ 
dUhydroxypyriinidine-4-carboxanude; 

2-<l-anunocyclopropyl>NK4-fluorobenzyl)-5,6-dihydroxypy^ 

5 

2-[l-(dimethylammo)cyclopropyl]-N-(4~fluoroben2yl>5,6-^ 
caiboxaiDide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-[(pyrazin-2- 
10 ylcarbonyl)amino]cyclopropyl }pyriirddine-4-carboxamide; 

benzyl l-(4-{ [(4-fIuorobenzyl)amino]carbonyl }-5,6-dihydroxypyrinudin-2- 
yl)cyclopentylcaibamate; 

15 2-(l-aininocyclopentyl)-N-(4-fluorobenzyl)-5,6-dihydroxypyr^ 

2-[l-<dimethylamino)cyclopentyl]-N-(4-fluorobenzyl)-5,6-d^ 
carboxamide; 

20 2-(l-{ [(ethylamino)carbonyl]amino }-l-metliylethyl)-N-(4-fluorobeiizyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

2-[l-(benzylaimno)-l-methylethyl]-N-(4-fluorobenzyI)-5,6-<iihydroxypy^ 
carboxamide; 

25 

2-[l-(benzoylainino)-l-methylethyI]-N<4--fluorobeiizyl)-5,6-di^ 
carboxamide; 

2~{ l-CbenzyKmethyOaminol-l-methylethyl }-N-(4-fluoxobenzyl)-5,6- 
30 dihydroxypyrimidine-4-carboxamide; 

2-[l-(dimethylamino)-l-methylethyl]-N-(2-^thoxybenzyl)-5,6-dihydroxypyrii^ 
4-carboxamide; 
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N-(2K:Morobenzyl)-2-[l-(dimethylainino)-l-methylethyl]-5,6-dihy(^ 
caiboxamide; 

N-(2-<:hlorobenzyl)-2-[l-(dimethyIamino)-l-methylethyl]-5,6-dihy 
S caiboxamide; 

N-(5-<:hlorch2-methylbenzyl)-2-[l-(dimethylamino)-l-methyl^^ 
dihydroxypyriiiudme-4-carboxamide; 

10 N-(4-fluorobenzyI>5,6-dihydroxy-2-{ l-methyH-[(pyrazin-2- 
ylcarbonyl)aiidno]ethyl }pyriimdine-4-carboxai3aide; 

2-[l-(diethylaimno)-l-methylethyl]-N-(4-fluoix)benzyl)-5,6-d^^ 
carboxamide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methyl-l-moiphoIin-^ 
caiboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methyl-l"piperidin-l-ylethyl)pyrimidine-^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methyl-l-pyrrolidin-l-ylethyl)pyri 
caiboxamide; 

25 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyl-l-[methyI(pyridin-4- 
ylmethyl)amino]ethyl }pyrimidine-4-carboxamide; 

2-[ l-(dimethylamino)- 1 -methyIethyl]-5,6-dihydroxy-N-[2- 
(methylthio)benzyl]pyrimidine-4-caiboxamide; 

30 

N 1 JsT 1 -diethyl-N~2— [ 1 -(4- { [(4-fluorobenzyl)amino]carbonyl }-5,6- 
dihydroxypyrimidin-2-yl)-l-methylethyl]ethanediamide; 

2-[l-(l,4-dioxa-8-azaspiro[4.5]dec-8-yl)-l-methylethyl]-N-(4-fluorobenzyl)-^ 
35 dihydroxypyriinidine-4-carboxainide; 
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N-(4-fluorobenzyI>5,6-dihydroxy-2-<l-methyl-l-{[(l-methyl-lH-^ 
yl)carbonyl]aimno }ethyl)pyrirmdine-4-caAoxainide; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-methyI-l-(4-oxopiperidm 
yl)ethyl]pyriniidine-4-carboxaimde; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-methyl-l~[methyl(pyridin-2- 
ylinethyl)aimno]ethyl }pyriimdme-4-carboxaimde; 

10 

N-[l-(4-{ [(4-fluorobenzyl)ammo]carbonyl }-5,6-dihydroxypyriniidin-2-yl)^ 
methylethyl]-4-methyhmorphoUne-2-caiboxamide; 

2-{ l-[acetyl(methyl)amino]-l-methylethyl }-N-(4-fluorobenzyl)-5,6- 
15 cUhydroxypyriirddine-4K:arboxamide; 

2-[l-(acelylaimno>l-methylethyl]-N-(4-fluorobenzyl)-5,6-c^ 
carboxamide; 

20 2- { 1 -[4-(dixnethylainino)piperidin- 1 -yl]- 1 -methylethyl } -N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine^t-carboxaimde; 

N-(23-dimethoxybenzyl)-2-[l-(dimethylammo)-l-methyte 
dihydroxypyriinidine-4-carboxamide; 

25 

2-[4-(dimethylamino)tetrahydro-2H-pyran-4-yl]-NK4-fl^ 
dihydroxypyriimdine-4-carboxarnide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyI-7-azabicyclo[2.2. l]hept- 1- 
30 yl)pyrimidine-4-caiboxainide; 

2-(7-acetyl-7-azabicyclo[2.2.1]hept-l-yl)-N-(4-fluorobenzyl)-.5,6- 
dihydroxypyrimidine-4-carboxainide; 
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2-(2-acetyl-2-azabicyclo[2.Ll]hex-l-yl)-N-(4-fluoroben2yl>^ 
dihy(toxypyiimidine-4-caiboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(2-methyl-2-azabicyd^ 
5 yl)pyriimdybae-4-carboxainide; 

tert-butyl (2S,4R)-4-(benzyIoxy)-2-(4-{ [(4-fluorobenzyI)amino]carbonyl}-5,6- 
<iihydioxypyrimidin-2-yl)piperidine-l-carboxylate; 

10 2-[(2S,4R)-4-(benzyloxy)piperidin-2-yl]-N-(4-fluoroben^^ 
dihydroxypyrimidine-4-caiboxaimde; 

2-[(2S,4RH<benzyloxy)-l-mefhyIpiperidin-2-yl]-N^ 
dihydroxypyriinidine-4<aiboxamide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[(2S,4R)-4-hydroxy-l-meA^^ 
yl]pyriimdine-4-caiboxamide; 

2-[l-acetyl^(benzyloxy)piperidin-2-yl]-N-(4-fluorobeiizyl)-5,6- 
20 dihydioxypyrimidine-4-carboxaimde; 

2-(l-ethyl-4-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypy^ 
caiboxamide; 

25 N-<4-jQuorobenzyl)-5,6-dihydroxy-2-[4-methyl-l-(pyrazm-2-^^ 
yl]pyriinidine-4-carboxaimde; 

teit-butyl 3-(4-{ [(4-fIuorobenzyl)amino]carbonyl}-5,6-dihydroxypyrimidin-2- 
yI)thiomorpholine-4-carboxylate; 

30 

N-(4>fluorobenzyl)-5,6-dihydroxy-2-thiomoiphoIin-3-yIpyrinudine-4^ 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylthiomorpholin-3-yl)pyrimidine-^ 
carboxamide; 

35 

-61- 



wo 03/035076 PCT/GB02/04742 



N-<4-£luorDbenzyl)-5,6-^ydroxy-2-[4-(pyridin-2-ylcai^ 
yl]pyrimidine-4-caiboxaimde; 

2-(4-acetylthiomorphoKn-3-yl)-N-(4-fluorobenzyl>5,6-<l^ 
5 carboxamide; 

tert-butyl [(4-fluorobenzyl)amino]carbonyl}-5,6-dihydioxypyriim^^ 
methoxyethylcarbamate; 

10 2-[l-(dimethylamino)-2-methoxyethyl]-N-(4-fluoroben2yl)-5,6-dihy^^ 
4-carboxamide; 

2-[l-(acetylamino)-2-methoxyethyl]-N-(4-fluorobenzyl)-5,6-d& 
carboxamide; 

15 

2-<l-arnina-2-methoxyethyl>N-(4-fluorobenzyl)-5,6-dihydroxyp)^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-{2-methoxy-l-[(pyridin-2- 
20 ylcarbonyl)aimno]ethyl }pyrimidine-+<arboxaniide; 

N-(4-fluorobenzyI)-2-[l<fonnylamino)-2-methoxyethyl]-5,6-<iihydroxypy^ 
caiboxamide; 

25 N-(4-fluorobenzyl)-5.6-dihydroxy-2-[2-methoxy-l-(methylamino)ethyl]pyr^ 
carboxamide; 

2-{ l-[acetyl(methyl)amino]-2-methoxyethyI }-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 

30 

N~(4-fluorobenzyl)-5,6-dihydroxy-2-{2-methoxy-l-[niethyl(pyridin-2- 
ylcarbonyl)amino]ethyl }pyrimidine-4-carboxamide; 

N-(4-fluorobeTizyl)-5,6-dihydroxy-2-[(4R)-3-(pyridin-2-yIcarbonyl)-^ 
35 yl]pyrimidine-4-carboxamide; 
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N'<4-fluoiobenzyl)-5,6KUhydioxy-2-[(4R)-13-thiazoUd^^ 
carboxamide; 

5 N-(4-fluorobenzyl>5,6Hiihydroxy-24(4R)-3-methyl-13-thiazoU 
4-caiboxaxmde; 

2-(3-acetyl-13-thiazoUdin-2-yl)-N-(4-fluorobenzyl)-5,6-<iihyctox^ 
carboxamide; 

10 

N-(4-fluorobeiizyl)-5,6-dihydroxy-2-(3-methyl-13-tMazoUdin-2-yl)py^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l^,4-trimethylpiperazin-2-^^ 
15 caii)oxamide; 

2-[2,4-dimethyl-l-(pyrazin-2-ylcarbonyl)piperazin-2-yl]-N-<4-fluorobenzyl>5,^ 
dihydroxypyrimidine-4-caiboxamide; 

20 2-(l-acetyl-2,4-dimethylpiperazin-2-yl)-N-(4-fluoiobenzyl)-5,6-dihydroxyp 
4-caiboxamide; 

tert-butyl l-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5,6-dihydroxypyrimidin^^^ 
methoxy-l-methylethylcarbamate; 

25 

2-(l-amino-2-methoxy-l-methylethyl)-N-(4-fluorobenzyl)-5,6-dihydroxypy^ 
4-carboxamide; 

2-[l-(acetylamino)-2-methoxy-l-methylethyl]-N-(4-fluorobenzyl)-5,6- 
30 dihydroxypyrimidine-4-carboxamide; 

2-[l-(dimethylamino)-2-methoxy-l-methylethyl]-N-(4-fluorobeTizyl)-5,6- 
dihydroxypyrimidine-4-carboxamide; 
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N-<4-fluorobenzyl)-5,6-dihydroxy-2-[2-methoxy-l-methyl-l- 
(methylaimno)ethyi]pyrimidine-4-carboxamide; 

N-(4-fluorobenzyl)-5,6-^hydroxy-2-{2-methoxy-l-methyl-l-[(pyri(^ 
S ylcaitK>nyl)ainino]etfayl }pyrimidine-4-carboxamide; 

2-( 1 ^Klimethylpiperidm-2-yl)-N-(4-fluorobenzyl)-5,6Kli^ 
carboxamide; 

2-{ l-[acetyl(methyl)amino]-2-inethoxy-l-methylethyl }-N-(4-fluorobenzyl>5,6- 
dihydmxypyriimdine-4-caiboxamide; 

N-(4-fluorobeiizyl)-5,6-^ydroxy-2-{2-methoxy-l-methyl-l-[methyI(py^ 
ylcaibonyl)amino]ethyl }pyrimidine-4-carboxamide; 

2- { l"[(cyclohexylinethyl)(methyl)aimno]-2-methoxy- 1 -methylethyl } -N-(4- 
fluorobenzyl)-5,6-dihydroxypyrimidine-4-<:aiboxaimde; 

2-{l-[(cyclohexylmethyl)amino]-2-methoxy-l-methylethyI}-N-(4-fl^ 
dihydroxypyriimdine-4K:arboxainide; 

2-{l-[(cyclohexyhnethyl)amino]-2-methoxy-l-methylethyl}-N-(^^ 
dihydroxypyriinidine-4-caiboxamide; 

2-(4-acetyl-l,2-Kfimethylpiperazin-2-yl)-N-(4-fl^ 
4-carboxamide; 

2-(l-acetyl-2-raethylpiperidin-2-yl>N-(4-fluorobenzyl)-5,6-dihydroxypyr^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methyI-l-(pyrazin-2-ylcarbonyl)piperidin-2- 
yl]pyriimdine-4-carboxainide; 

N-(23Klimethoxyben2yl)-2-(l,2-dimethylpiperidin-2-yl)-5,6-dihydroxyp^ 
carboxamide; 



-64- 



wo 03/035076 PCT/GB02/04742 



N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-inethyl-l-(pyrifi^ 
yl]pynimdine-4-carboxainide; 

5 2-{l-[(2,4KlimethyI-13-thiazol-5-yl)caAonyl]-2-me 
fluorobenzyl)-5,6Kiihydroxypyri]iiidine-4K:arboxam 

2-[(2S)-l-acetyl"2-methylpyiToUdin-2-yl]-N-(4-fluorobenzy^^^ 
dihydroxypyrirDidine-4-carboxamide; 

10 

and phannaceutically acceptable salts thereof. 

Other embodiments of the present invention include the following: 
(a) A pharmaceutical composition comprising a compound of 

Formula (I) and a phannaceutically acceptable carrier. 
15 (b) A pharmaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an efifective amount of a compound of Formula 

(I) and a pharmaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HTV infection/AIDS treatment 

20 agent selected from the group consisting of HIV/AIDS antiviral agents, 
immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the HTV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HTV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 

25 nucleoside HIV reverse transcriptase inhibitors. 

(e) A combination usefid for inhibiting HTV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 

30 from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and 
anti-infective agents. 

(f) The combination of (e), wherein the HTV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HIV protease 
inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and nucleoside HIV 

35 . reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Formula (I). 

(h) A method of preventing or treating infection by HIV in a 

5 subject in need thereof which comprises administering to the subject a dierapeutically 
effective amount of a compound of Foraiula (T). 

(i) The method of (h), wherein the compound of Formula (T) is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I). 

15 (k) The method of wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HTV reverse transcriptase inhibitors 

(1) A method of inhibiting HTV integrase in a subject in need 

20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method of preventing or treating infection by HIV in a 
subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

25 (n) A method of preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 

30 preparation of a medicament for: (a) inhibiting HTV protease, (b) preventing or 

treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth in (a)-(n) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a pharmaceutically acceptable 
salt. 

As used herein, the term "Ci.6 alkyl" (or "C1-C6 alkyl") means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopiopyl, ethyl and metiiyl. "C1-4 alkyl" means n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. 

Hie term "Cq" as employed in expressions such as "CO-6 aUqrl" means 
a direct covalent bond. For example, when Rl in Compound I is -Co-6 alkyl-O-Co-6 
15 allqrl-Rk, then Rl is -0-Rk when botii allqrl groups are Cq alkyl. Similarly, when an 
integer defming the presence of a catain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond. For 

example, when is R wherein p is an integer equal to zero, 1 or 2, then 

r4 has the following structure when p is zero: . 
20 The term "-Ci-6 alkyl-" refers to a Ci to C6 linear or branched alkyl 

group as just defined which is bivalent. It can alternatively be referred to as "Ci-6 
alkylene" or "Ci-g alkanediyl". A class of alkylenes of particular interest with respect 
to the invention is -(CH2)l-6-» and sub-classes of particular interest include -(CH2)l- 
4-, -(CH2)l-3-, -(CH2)l-2-, and .CH2-. 

The term "C2-5 alkenyl" (or "C2-C5 alkenyl") means linear or 
branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 alkenyl" have an 

analogous meaning. 

The term "-C2-5 alkenyl-" refers to a C2 to C5 linear or branched 
alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 alkenylene" or "C2-5 alkenediyl". 
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The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to S caibon atoms and includes all of the 
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl, 
and ethynyl (or acetylenyl). Similar terms such as *'C2-3 alkynyl" have an analogous 

5 meaning. 

The term "-C2-5 alkynyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent. It can alternatively be referred to as 
"C2-5 allQTiylene" or "C2-5 alkynediyl". 

The term "C3-8 cycloalkyl" (or "C3-C8 cycloalkyl") means a cyclic 

10 ring of an aUcane having three to eight total carbon atoms (i.e., cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl). The terms "C3-7 
cycloalkyF', "C3-6 cycloalkyl", "C5-7 cycloalkyl" and the like have analogous 
meanings. 

The term "C3-7 azacycloalkyl" (or "C3-C7 azacycloalkyr) means a 
15 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, piperidinyl, or azepanyl). 

The term "halogen" (or "halo'*) refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Ci_6 haloalkyl" (which may alternatively be referred to as 
20 "C1-C6 haloalkyl" or "halogenated C1-C6 alkyl") means a Ci to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term "C1-4 haloalkyl" has an analogous meaning. The term "Ci-6 fluoroaUcyr' has 

an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2,2- 

25 trifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.). 

Tlie term "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyl") as used h^in refers to (i) a C3 to Cg monocyclic, saturated or 
unsaturated ring, (ii) a Cj to C12 bicyclic ring system, or (iii) a Cn to Cig tricyclic 
ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 

30 ring or rings and each ring is saturated or unsaturated. The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicycUc carbocycle" generally refers to a C7 to Cio bicyclic ring system 

in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic carbocycles have an 
analogous meaning. A subset of the fused bicyclic caifoocycles are those bicyclic 
caifoocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachmrat via any carbon atom that results in a stable compound. 
5 Representative examples of this subset include the following: 




The term "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual carbocyclic rings in the polyring sj^tems are fused or 

10 attached to each other via a single bond. Suitable aryl groups include phenyl, 
naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as "heterocyclic" 
or "heterocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to 16- 

15 membened tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricycUc ring system 
contains one or more heteroatoms (e.g., firom 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (tiie monocylic 

20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of the nitrogen 
heteroatoms is optionally quatemized. The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 

25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
. "saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entire ring system (whether mono- or poly-cyclic) is saturated Hie term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected £rom N, O and 
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pynolidinyl, 
5 pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or 
tetrahydrofiiranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
"heteroaromatic" (alternatively "heteroaryl") generally refers to a heterocycle as 

10 defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The term "heteroaromatic ring" refers a 5- or 6-membeFed 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl (or 

15 thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, chromanyl, isochromanyl, tetrahydroquinolinyl, quinolinyl, 

20 tetrahydroisoquinolinyl, isoquinoiinyl, 2,3-dihydrobenzofuranyl, 7- 

^ A ( 

azabicyclo[2J2.1]heptyl y^-g - ^ /» l,4-dioxa-8-azaspiro[4.5]decyl V^e.g,, 



:,3-dihydroben20- 



O ^ J, azabicyclo[2.1.1]hexyl. V,e.g., ), 2,3 

1,4-dioxinyl (i.e., W) , andbenzo-l,3-dioxolyl I i.e., J. In certain 

contexts herein, ^-^^O is alternatively refened to as phenyl having as a substituent 
25 methylenedioxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiannyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl, 
phenazinyl, and phenoxazinyl. 
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Unless expressly stated to the contrary, an '^unsaturated" ring is a 
partially or fully unsaturated ring, Fbr example, an "unsaturated monocyclic 

carbocycle" refers to cyclohexene, cyclohexadiene, and b^izene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as containing from "1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra, Rb^ rc^ Rk etc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
IS substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed. 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not Umited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 

is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino 
group. 

The compounds of the present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 
the present invention. 

The dihydroxypyrimidine compounds of the present invention (i.e., 
compounds of Formula I wherein R2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 
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It is understood that the present invention includes all tautomers of the dihydroxy 
compounds embraced by Formula I, both singly and in mixtures. 

The compounds of the present mventions are useful in the inhibition of 
5 HTV integrase, the prevention or treatment of infection by human immunodeficiency 
virus (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS, Preventing AIDS, treating ADDS, delaying the 
onset of AIDS, or preventmg or treating infection by HTV is defined as including, but 
not limited to, treatment of a wide range of states of HIV infection: AIDS, ARC 

10 (AIDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HIV by such means as blood 
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

15 The compounds of this invention are useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compoimds 
of this invention are useful in establishing or determining the binding site of other 

20 antivirals to HIV integrase, e.g., by competitive inhibition. Thus the conqiounds of 
this invention are conmaercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 
for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, A.L. et al., J. Virol 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; (ii) the strand transfer reaction is performed in the presence of 
inhibitor in 2.5 mM MgCb using 0.5 to 5 nM of a 3' FTTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (iii) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent alkaline 
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phosphatase substrate. Representative compounds (e.g., the compounds set forth in 
Tables 1-25 below) tested in the integrase assay demonstrated ICso's of about S 

micromolar or less. 

Further description on conducting the assay using preassembled 
5 complexes is found in Hazuda et al., /. Virol. 1997, 71 : 7005-701 1 ; Hazuda et al., 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al.. Science 2000, 287 : 
646-650. 

Certain compounds representative of the present invention have also 
been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells, 
10 conducted in accordance with Vacca, J.P. et al., Proc. Natl AcacL Set USA 1994, 91: 
4096. Hiese compounds demonstrated IC95's of about 10 micromolar or less. 

The compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. The term "pharmaceutically acceptable 
salt" refers to a salt which possesses the effectiveness of tiie parent compound and 

15 which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise 
deleterious to the recipient thereof). Suitable salts include acid addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 

20 compounds of the invention carry an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic ligands such as quatemary ammonium salts. Also, in the case of an 
acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 

25 be employed to modify the solubility or hydrolysis characteristics of the compound. 

For the purpose of preventing or treating HTV infection or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques), by inhalation spray, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention mean providing the 

35 compound or a prodrug of the compound to the individual in need of treatment. 
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When a compound of the invention or a prodnxg thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodmg and other agents. 

As used herein, the tenn "composition" is intended to encompass a 
product comprising the specified ingredients in the specified amounts, as well as any 
product which lesults, directiy or indirectiy, fi-om combining die specified ingredients 
in the specified amounts. 

By "pharmaceutically acceptable" is meant that tiie ingredients of the 
pharmaceutical composition must be compatible with each other and not deleterious 
to the recipient thereof. 

The term "subject" (alternatively referred to herein as "patient") as used 
herein refers to an animal, preferably a mammal, most preferably a human, who has 
been the object of treatment, observation or experiment 

The term "therapeutically effective amount" as used herein means that 
amount of active compound or pharmaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
researcher, veterinarian, medical doctor or otiier clinician, which includes alleviation 
of die symptoms of the disease being treated. When the active compound (i.e., active 
ingredient) is administered as the salt, references to the amount of active ingredient 
are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in the f onn of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 
suppositories. These compositions can be prepared by methods and contain 
excipients which are well known in flie art. Suitable methods and ingredients are 
described in Remington's Pharmaceutical Sciences , 18* edition, edited by A. R. 
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its 
entirety. 

The compounds of this invention can be administered orally in a 
dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight in 
divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight orally in 
divided doses. Another preferred dosage range is 0.1 to 100 mg/kg body weight orally 
in divided doses. For oral administration, the compositions can be provided in the 
form of tablets or capsules containing 1.0 to 500 milligrams of the active ingredient. 
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particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
nulligraros of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
5 tihe activity of the specific compound enq)loyed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HIV 

10 integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatment of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre-exposure and/or 
post-exposure, in combination with effective amounts of one or more of the 
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 

15 HIV infection or AIDS. Suitable antiviral agents include those listed in the following 
Table: 
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ANnVIRALS 



Drug Name 



Manufacturer 
(Tradename and/or 
Location) 



Indication (Activity) 



abacavir 
GW 1592 
1592U89 

abacavir + lamivudine + 
zidovudine 

acemannan 
ACH 126443 

acyclovir 

AD-439 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 



amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
IM427 



Glaxo Welcome 
(ZIAGEN®) 

GlaxoSmithKline 
(TRmVIR®) 

Carringtoh Labs 
(Irving, TX) 

Achillion Pharm. 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 

Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 

AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(DubUn, OH) 
Erbamont 
(Stamford, CT) 

antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon MD) 



HIV infection, AIDS, ARC 
(nRTD 

HIV infection, AIDS, ARC 
(nnRTl) 

ARC 

ffiV infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

mV infection, AIDS, ARC, 
in combination with AZT 

HIV infection, AIDS. ARC 

HTV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTl) 

ARC, PGL, mV positive, 
AIDS 

Kaposi's sarcoma, HTV, in 
combination w/Retrovir 

HIV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

mV infection, AIDS, 
ARC (PI) 



ARC 



AIDS, ARC 
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AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS.232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG-1549, S-1153) 

CI-1012 

cidofovir 

curdlan sulfate 

cytomegalovirus immune 
globin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zaicitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
DPC681&DPC 684 
DPC961&DPC083 
emvirine 



Aronex Pharm 

Bristol-Myers-Squibb 
(ZRIVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 



Warner-Lambert 
Gilead Science 

AJIPhamaUSA 
Medlmmune 

Syntex 



Pharmacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Chem. Ind. 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 
(HIVID®) 



mv infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(PD 

AIDS-associated diseases 

mv infection, AIDS, 
ARC (PI) 

mv infection, AIDS, 
ARC (PI) 

mv infection, AIDS, 
ARC(nnRTI) 

fflV-1 infection 

CMV retinitis, herpes, 
papillomavirus 

mv infection 

CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

mv infection, AIDS, 
ARC(nnRTI) 

AIDS, ARC, mv 
positive asymptomatic 

mv infection, AIDS, ARC 
(nRTl) 



Bristol-Myers Squibb 
(VIDEX®) 

DuPont 



mv infection, AIDS, ARC; 
combination with AZr/d4T 
(nRTI) 

mv infection, AIDS, ARC 
(PD 

DuPont HIV infection AIDS, ARC 

(nnRTRI) 

Triangle Pharmaceuticals HIV infection, AIDS, ARC 
(COACITNON®) (non-nucleoside reverse 

transcriptase inhibitor) 
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ELIO 

efavirenz 
(PMP266) 

famciclovir 

emtricitabine 
FTC 

emvirine 



HBY097 

hypericin 

recombinant human 
interferon beta 

interferon alfa-n3 

incJinavir 



ISB 2922 
JE2147/AG1776 

KNI-272 
lamivudine, 3TC 

lobucavir 

lopinavir(ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



Elan Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSIWA®) 
Merck (STOCRBSr®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVIRACIL®) 
Emory University 

Triangle Pharmaceuticals 
(COACnNON®) 

Hoechst Marion Roussel 

VlMRxPhann. 

Triton Biosciences 
(Almeda, C A) 

Interferon Sciences 

Merck (CRDOVAN®) 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPIVIR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KAUETRA®) 



mv infection 

HIV infection, AIDS, 
ARC(nnRTI) 

herpes zoster, herpes 
simplex 

fflV infection, AIDS, ARC 
(nRTI) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC 
(nnRTI) 

HIV infection, AIDS, ARC 

ADDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

mv infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZT/ddl/ddC 
(PD 

CMV retinitis 

HIV infection, AIDS, ARC 
(PD 

mV-assoc. diseases 

HTV infection, AIDS, 
ARC; also withAZT 
(nRll) 

CMV infection 

HIV infection, AIDS, ARC 
(PI) 

mv infection, AIDS, ARC 
(PD 
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mozenavir 
(DMP-450) 

nelfinavir 
nevir^ine 

novapien 

pentafiisaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

trisodium 
phosphonofonnate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 



stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 



TAK-779 



AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Novaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 

Progenies 

Progenies 

Astra Phann. Products, 
Inc 

Pharmacia Upjohn 

Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
^ERTT®) 

Trimeris 

Takeda 



mv infection, AIDS, ARC 
(PD 

HIV infection, AIDS, 
ARC (PI) 

mv infection, AIDS, 
ARC(nnRTI) 

HTV inhibitor 

mv infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



mv infection, AIDS, ARC 
(attachment inhibitor) 

mv infection, AIDS. ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

mv infection, AIDS, ARC 
(PI) 

mv infection, AIDS 

mv infection, AIDS, 
ARC 

mv infection, AIDS, 
ARC (PI) 

mv infection, AIDS, 
ARC (PI) 

mv infection, AIDS, ARC 
(nRTD 

mv infection, AIDS, ARC 
(fusion inhibitor) 

mv infection, AIDS, ARC 
(injectable CCR5 receptor 
antagonist) 
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tenofovir 


GileadCVTREAD®) 


HIV infection, AIDS, ARC 
(nRTD 


tipranavir (PNU-140690) 


Boehringer Ingelheim 


mv infection, AIDS, ARC 
(PD 


TMC-120&TMC-125 


Tibotec 


HIV infections, AIDS, ARC 
(nnRTT) 


TMC-126 




xxiv iniecoon, ajul/o, aku 
(PD 


valaciclovir 


Glaxo Wellcome 


genital HSV&CMV 
infections 


virazole 
ribavirin 


Viratek/ICN (Costa 
Mesa, CA) 


asymptomatic HIV positive, 
LAS, ARC 


zidovudine; AZT 


Glaxo Wellcome 
(RETROVIR®) 


HTV infection, ADDS, ARC, 
Kaposi's sarcoma in 
combination with other 
therapies (nRTD 



PI = protease inhibitor 

nnRTl = non-nucleoside reverse transcriptase inhibitor 
nRH = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described in 
WO 99/62513,WO 99/62520, or WO 99/62897. A compound of die present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HTV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HTV/AIDS antivirals, immunomodulators, anti-infectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful for 
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the treatment of AIDS. The HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and legimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference, 
54^ edition. Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations are the same as those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = AIDS related complex 
10 BOG or Boc = t-butyloxycarbonyl 

Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycaibonyl) 
DMAD = dimethylacetylenedicaiboxylate 
15 DMF = NJ>I-dimethylfonnamide 

Et = ethyl 

HA-MS = flow injection analysis mass spectrometry 
mV = human immunodeficiency virus 
HPLC = high performance liquid chromatography 
20 Me = methyl 

NMP = N-methyl pyrrolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TFA = trifluoroacetic acid 
25 TEIF = tetrahydrofiiran 

The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
30 skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

The compounds of the present invention can be prepared by coupling 
suitable alkyl 2-substituted-5,6 dihydroxypyrimidine-4-cari50xylates (or the 
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corresponding carboxylic acids or acid derivatives such as acid halides) with the 
appropriate amines, as represented by General Scheme below. In the scheme, Pl and 
P2 are H or protective groups, typically esters (e.g., benzoate or pivalate) ttiat are 
normally removed under the conditions employed to convert the -COOR'^ ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
dihydroxypyrimidine-4-carboxylates after their synthesis when the unprotected 
product cannot be crystallized jQrom the reaction crude and/or for synthetic reasons. 

General Scheme 



10 



couple 



P^=p2=H 



OP^ 



R 
HN 



1-2 



IV^ = H or lower alkyl 
(e.g., methyl) 



and/or p2 = 
protective group 



1. couple 




Compound I 



2. deprotect 




Compoimd I 



15 



Methods for coupling carboxylic acid derivatives with amines to form 
carboxamides are well known in the art Suitable methods are described, for example, 
in Jerry March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transfoimations, VCH Publishers Inc, 1989, 
pp 385-438, or routine variations thereof. Methyl-2-sustituted-5,6- 
dihydroxypyrimidine-4-carboxylate of formula 1-2 can be prepared using methods 
described in Culbeitson et al., JHeterocycL Chem. 1979, 16 (7): 1423-24. ITie 
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procedures and schemes below illustrate and expand upon the chemistry portrayed in 
the General Scheme. 



dihydroxypyrimidine-4~carboxamide (2-3). The methyl-5,6-dihydroxypyrimidine-4- 
5 carboxylate 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with 
dimethylacetylenedicarboxylate, followed by cyclization at high temperature in 
appropriate solvent The methyl ester 2-2 can be reacted with the anaine in solvents 
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding 

10 nitriles by chemistry described herein (see Example 5, Step 4 or Example 6, Step 1). 
Nitriles can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett. 
1989, 30: 5193), and dehydration by the procedure of Waldmaim, Tetrahedron 1994, 
50: 1 1865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below. 

SCHEME A: 



Scheme A depicts the synthesis of 2-substituted-5,6- 



2-1 



N 



1)DMAD 



2) heating; 
solvent 



N 




solvent 



heating; 



OH 



R 



,1 




2-3 



O 



20 



Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent. After bromination of a 
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-CH2Br (or -CH2CI) group using standard chemistry, the bromo (or chloro) derivative 
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3. Part 1 of Scheme B is exenq>lified in 
5 Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 

Scheme B 
10 Parti 



OP^ 
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Part 2 



OP^ 




3-6 

Scheme C shows a method for preparing compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 
5 Nitrogen alkylation is achieved via a reductive amination. There are two equivalent 
synthetic strategies within the scope of Scheme C: reductive alkylation on the 
pyrimidine methyl ester followed by synthesis of the carboxamide or, altematively, 
synthesis of the carboxamide followed by reductive amination. A deprotection step 
can be employed as neeedeA Example 4 below illustrates the application of Scheme 

10 C for preparing a compoimd with an acyclic aliphatic amine in the 2-position, wherein 
the CBZ-protected pyrimidine derivative was converted to the corresponding benzylic 
amide. Example 5 below describes the preparation of a compound with a cyclic amne 
in the 2 position in which Scheme C was used in the final two steps. Example 6 
below illustrates the application of Scheme C to the preparation of a compound with a 

15 pyrrolidine in the 2-position. Example 7 describes the alkylation of a compound with 
a piperazine in the 2-position. 
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Scheme C 




O 

u 



op2 



OCHo 




B ) = a heterocycle in which a 

basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an aikyi substituted 
with a basic amine with 
1 or2H's 
p\ p2 = H or protective group 
_RP R'' = H, alkyi, oraryl 



R 
HN 



^o4 



OCH-, 



o 

RP^pq 



4-3 




Scheme D presets an alternative approach to the preparation of 
5 compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 

pyrimidine core, wherein the alkylation of the secondary amine with an alkyl halide is 
followed by synthesis of the benzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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Scheme D 



» 5-1 



B ) is as defined in 

Scheme C 
H 



, = H or protective group 



1)alkylhalide 




Scheme E shows the preparation of compounds of the present invention of 
5 formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylation conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




p\ = H or protective group 
R*' = H, alkyl. or aryl 

= H, alkyl, or aryl 

= alkyl or aryl 
or R^ and R^ together with the N 

to which they are attached 

form an N-containIng heterocycle 

Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. The pyrimidine monocarboxylic 
acid 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the amide 7-3. Scheme F is exemplifed in 
Example 10 below. 
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Scheme F 



OP^ OP^ 




Synthesis of compounds of general formula 8-3 can be achieved as 
5 depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaromatic system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can dien be converted into the final 
amide 8-3. Scheme G is exemplifed in Example 11 below. 
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Scheme G 




The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrimidine core can be achieved as shown in Scheme H. Reaction of 
4-ethyl-2-methyl-5,6-dihydrox)pyrinaidine-2,4-dicarbox (9-1) with a suitable 
amine affords regioselectively the 4-caiboxamide (9-2), which can subsequenfly be 
convCTted into the 2,4-dicarboxamide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplifed in Example 12 below. 

10 
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Scheme H 




O O 
9-3 



Compounds of the present invention with general formula 10-3 
5 containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme 1. Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyrinoidine core provides compound 10-2, which 
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13 
and 14 below. 
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Scheme I 




I 

H 



OP^ 

O 
10-1 



acylation or 
sulfonylation 




B ) is as defined in Scheme C 



H 

X = CorS 
n = 1 ifXisC 
n = 2ifXisS 

R'' = all<yl, aryl, or heteroaryl 



OCHq 



10-2 




10-3 



Compounds of the present invention bearing an alkoxy substituent on 
5 the 6 position of tbe pyrimidine coie can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on 
the 5-hydroxyl group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example 15 below. 

10 
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Compounds of the present invention with general fomntula 14-1 
5 containing a tertiaiy amine at the 2-position of the pyrimimidine core can be prcpaied 
according to general procedure describe in scheme K. The N,N dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 

10 

Scheme K: 
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Jn the processes for preparing compounds of the present mvention set 
forth in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive und^ the 
reaction conditions employed and/or in the presence of the reagents employed. Such 
5 sensitivity/reactivity can interfere with the progress of tiie desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry , 

10 ed. J.F.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts, 

Protective Groups in Organic Synthesis , John WOey & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

15 substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (e.g., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc group can be 
removed by acid treatment (e.g., TFA) either before or after formation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

20 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with the formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in the preparation of compounds of the invention. 

25 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

30 EXAMPLE 1 

Ar-(4-fluorobenzyl)-5,6-dihydroxy-2-thien-2-ylpyrimidine-4-carboxaniide 
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OH 




Step 1 : Methyl 5,6-dihydroxy-2-tMen-2-ylpyriimdine-4<aiboxy (A-2). 



OH 




5 Ar-hydroxythiophene-2K:arboxiniidainide (A-1) (amidoxine synthesis 

is exemplified below - see compounds C-8 and C-14)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of dimethylacetyienedicarboxylate. 
Aft^ cooling to room temperature, volatiles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 
10 formation of a precipitate. The title product (A-2) was collected by filtration and 
washed with diethyl ether several times. 

NMR (DMSO-d6, 300 MHz) 5 13.0 (bs, 1 H), 8.08 (d, / =3.2 Hz, 1 H), 7.85 (d, J 
=4.4 Hz, 1 H), 7.25 (dd, 7=4.9 Hz, 7=3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step 2 : iV-(4-fluorobenzyl)-5,6-dihydroxy-2-thien-2-ylpyrimidine-4- 
carboxanoide (A-3). 

Methyl 5,6-dihydroxy-2-thien-2-ylpyrimidine-4-carboxylate (A-2) was 
dissolved in DMF and 2.0 eq. of 4-fluorobenzylamine were added to the stirred 
solution. Reaction mixture was left overnight at 90 °C. After cooling to room 
20 temperature 1 N HQ was added and a solid precipitated from the mixture. This solid 
was collected by filtration, washed with ethyl ether and dried under vacuum to afford 
the compound (A-3). 

^H NMR (DMSO-d6, 300 MHz) 5 13.0 (s, 1 H), 12,5 (s, IH), 9.18 (bs, 1 H), 8.03 (d, / 
=3.0 Hz, 1 H), 7.81 (d, 7= 4.8 Hz, 1 H), 7.39 (dd, 7= 5.7 Hz, 7= 8.4 Hz, 2 H), 7.19- 
25 7.2 (m, 3 H), 4.51 (d, 7 = 6.3 Hz, 2 H). 
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MSm/z346(M+H)*'. 

EXAMPLE2 

2-{4-[0)iethylaimno)methyl]phenyl}-W-(23-dimethoxybCTzyl^^ 
5 (iihydroxypyriimdine-4-carboxaimd^ 

OH 




Step 1 : Methyl 5,6-bis(benzoyloxy)-2-(4-methylphenyl)pyriniidine-4- 

carboxylate (B-2). 

OCOPh 



10 




A mixture of dihydroxypyrimidine methylcarboxylate (B-1) (prepared 
from 4-methylbeiizonitrile by procedures similar to those set forth in Scheme A), 4 eg. 
of benzoylchloiide and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over ni^t The reaction mixture was diluted with EtOAc and the 

15 organic layer was washed twice with IN HCl, once with brine. The organic lay^ was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
^H-NMR (CDCI3, 400 MHz) 5 8.38 (d, 7 = 8.2 Hz, 2 H), 8.14 (d, 7 = 7.44 Hz, 2 H), 
8. 10 (d, / = 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 7.3 (d, 7 = 8,06 Hz, 2 H), 

20 3.93(s,3H),2.44(s,3H). 

Step 2 : Methyl 5,6'-bis(benzoyloxy)-2-[4-.(bn)momethyl)phenyl]pyiimidine-4- 

carboxylate (B-3). 
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OCOPh 




A suspension of methyl ester (B-2), an equimolar amount ofN- 
bromosuccinimide and 5 % of dibenzoylhydroperoxide in carbon tetrachloride was 
heated at 95°C. The reaction mixture was refluxed for 2 hrs, then allowed to cool at 
5 room temperature. Succinimide was filtered off and volatUes were removed in vacuo 
to give the desired product CB-3) as a white solid after treatment with petroleum ether. 
*H-NMR (CDQa, 400 MHz) 5 8.47 (d, 7=8.25 Hz, 2 H), 8.14 (d, 7=7.56 Hz, 2 H), 
8.10 (d, 7=7.50 Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, 7=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H),3.94(s,3H). 

10 

Step 3 : 2-{4-[(Diethylamino)methyl]phenyI}-iV-(2,3-dimethoxybenzyl)-5,6- 
dihydroxypyrimidine-4-carboxanMde (B-4). 

A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THDF was allowed to stir at room temperature overnight. The volatiles were then 

15 removed in vacuo, the residue was taken up in DMF and after the addition of a slight 
excess of 2,3-dimethoxybenzylamine the reaction mixture was stirred at 90^C over 
night IN HCl was then added to the reaction mixture and the crude product was 
purified by preparative HPLC (C18, CH3CN/H20, 0.1% trifluoroacetic add) to obtain 
title compound (B-4) as the trifiuoroacetate salt. 

20 *H-NMR (DMSO-dfi, 400 MHz) 6 13.01 (bs, 1 H), 12.57 (s. 1 H), 9.53 (bs, 1 H), 9.36 
(bs, 1 H), 8.34 (d, 7=8.32 Hz, 2 H), 7.63 (d, 7=8.27 Hz, 2 H), 7.08-6.96 (m, 2 H), 
6.80 (m, 1 H), 4.52 (d, 7=6.36 Hz, 2 H), 4.37 (d, 7=4.35 Hz, 2 H), 3.82 (s,3 H), 3.80 
(s,3 H), 3.08 (m, 4 H), 1.22 (t, 7=7.20 Hz, 6 H). 
MS ni/z 467 (M+H)\ 

25 

EXAMPLES 

2-[(PimethylaEMno)(phenyl)methyl]-A^-(4-fluorobenzyl)-5,6-dihydroxypyrinM^ 
caiboxamide 
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Step 1 : Methyl-5,6-bis(benzoyIoxy)-2-benzylpyiiimdm (B-Q. 

OCOPh 

OCOPh 




OCH3 

o 

5 To a stirred solution of methyl-2-benzyl-5,6-dihydroxypyriimdine-4- 

carboxylate (B-5) (1.0 eq.) (prepared jfrom phenylacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with extemal cooling and the reaction was stirred overnight at room 
temperature. The mixture was poured into IN HQ and extracted with EtOAc. The 

10 organic phase was washed with a saturated solution of NaHCOa and with brine, dried 
(Na2S04), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (SiOi, 80/20 v/v petroleum ether/ ethyl acetate as eluent) to 
give the title compound (B-6) as a colorless oil. 

NMR (CDCI3) 5 8.07 (t, 7=9.0 Hz, 4 H), 7.62-7.57 (m, 2 H), 7.48-7.40 (m, 6 H), 

15 7.31 (t, /=8.9 Hz, 2 H), 7.28 (d, /=8.9 Hz, 1 H), 4.41 (s, 2 H), 3.91 (s, 3 H). 

Step 2 : Methyl-5,6-bis(benzoyloxy)-2-[bromo(phenyl)methyl]pyrimidine-4- 
carboxylate (B-7). 



OCOPh 
jJv^OCOPh 

.OCH3 

Br O 
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A solution of methyl-5,6-bis(benzoyloxy)-2-benzylpyrimidine-4- 
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 ®C under 
nitrogen; N-bromosuccinimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were added as 
dry powder and niixture was refluxed for 3 h. After cooling, succinimide was 
5 removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (SiOi, 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
title product (B-7). 

NMR (CDCI3) 5 8.11 (d, 7=8,6 Hz, 2 H), 8.05 (d, 7=8.6 Hz, 2 H), 7.79 (d, 7=8.9 
Hz, 2 H), 7.56-7.49 (m, 2 H), 7.50-7.30 (m, 7 H), 6.30 (s, 1 H), 3.90 (s, 3 H). 

10 

Step 3 : 2-[(Dimefliylamino)(phenyl)methyl]-;V-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxamide OB-8). 
Methyl-5,6-bis(benzoyloxy>2-|>romo(phenyl)methyl]pyiimidine-4- 

carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After stirring 
15 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N2 

through the solution and 4 eq. of 4-fluorobenzylamine in DMF were added. Reaction 

mixture was stirred at 90 ''C for 1 h. After cooling to room temperature, tifle 

compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 

% of trifluoroacetic acid as eluant) as its trifluoroacetate salt. 
20 ^H NMR (DMS0-d6, 600 MHz) 5 13.42 (bs, 1 H), 12.34 (s, 1 H), 10.06 (bs, 1 H), 

9.64 (t, 7=5.9 Hz, 1 H), 7.52 (s, 5 H), 7.43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 7.23 (t, 

7=8.8 Hz, 2 H), 5.28 (s, 1 H), 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 4.59 (dd, 7=15.5 

Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

NMR (DMSO-d6, 600 MHz) 5 168.25, 161.32 (d, 7=242.9 Hz), 148.41, 144.29, 
25 134.30, 130.89, 130,61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 115.56 (d, 

7=21,4 Hz), 68.90, 43.30, 41.20, 40.80. 

MSm/z397(M+H)^ 



EXAMPLE4 

30 2-[l-CDimethylainino)-l-methyIethyl]-iV-(4-fluorobenzyl)-5,6-dihydroxypyrimidine-4- 
carboxamide 
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15 



OH 

Me N 

Me' 




Me Me 

Step 1 : Benzyl l-(4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 

dihydroxypyrimidin-2-yl)-l-methylethyl carbamate (C-2) 




5 A methanol solution of methyl 2-(l-{ [(benzyloxy)carbonyl]amino }-l- 

methylethyl)-5,6-dihydroxypyrimidine-4-carboxylate (C-1) (piepaied from 
[(benzyloxy)carbonyl]-2-methylalanine by procedures similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-fluorobenzylamine and refluxed overnight. 
After evaporation of the solvent, the residue was poured into EtO Ac and extracted 
10 with IN HCl and brine. The organic phase was dried over Na2S04, filtered and 

concentrated under vacuum. The solid residue was triturated with diethyl ether to give 
the product (C-2). 

^HNMR CDMSO-d6, 400 MHz) 6 12.4 (bs, 1 H), 12.3 (bs, 1 H), 9.2 (bs, 1 H) 7.5-7.25 
(m, 7 H), 7.16 (t, J=8.8 Hz, 2 H), 4.97 (s, 2 H), 4.48 (d, /=6.4 Hz, 2 H), 1.51 (s, 6 H). 



Step 2 : 2-(l-Amino-l-methylethyl)-iV-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxanaide(C-3). 




HpN 
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To a solution of benzyl H4-{[(4-fluorobenzyl)amino]carbonyl}-5,6- 



dihydroxypyrimidin-2-yl)-l-niethylethylcaibaniate (C-2) in methanol 10% Pd/C (10% 
by weight) was added Hie flask was evacuated, then filled with hydrogen and stitied 
under an hydrogen atmosphere at room temperature for 1 h. The catalyst was filtered 
5 off, washed witii methanol, the filtrate was evaporated to dryness and the residue was 
triturated with Et20 to obtain (C-3) as a pale yellow solid. 



NMR (PMSO-d6, 400 MHz) 5 7.36 (t, 7=8.2 Hz. 2 H), 7.16 (t, /=8.8 Hz, 2 H), 
4.46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H). 



were added and subsequeridy NaBHaCN (8 eq.) and formaldehyde (37% solution, 2.5 
eq.). The mixture was stiixed at room temperature for 5 days, concentrated by rotary 
15 evaporation and subjected to RP-HPLC (C18, watei/acetonitrile with 0.1% of 

trifiuoroacetic acid as eluant). Collection and liophilization of appropriate fractions 
afforded the product (C-4) as its trifluoroacetate salt The white powder was 
dissolved in IN HCl and lyophilized again to be converted into the corresponding 
hydrochloride salt 



20 ^H NMR (DMS0-d6, 300 MHz) 5 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41 (dd, 7 =8.3 Hz, 7 
=6.9 Hz, 2 H), 7.16 (t, 7=8.3 Hz, 2 H), 4.50 (d, 7 =5.9 Hz, 2 H), 2.73 (s, 6 H), 1.60 (s, 
6H). 

MS»i/2 349(M+H)^ 



10 



Step 3 : 



2-[l-(Dimethylaniino)-l-methylethyl]-iV-(4-fluorobenzyl)-5,6- 

dihydroxypyrimidine-4~carboxamide (C-4). 

To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid 



25 



EXAMPLES 



N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmoTphoUn-3-yl)-pyrimidine-^ 
carboxamide 



OH 




Step 1 : 



4-(fe7t-butoxycarbonyl)morphohne-3-carboxyIic acid (C-5). 
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O 




OC(CH3)3 

To a vigorously stirred solution of 3-morpholmecaiboxylic acid and 
trietiiylamine (1.11 eq.) in MeOH at 50 ^^C was added di-/-butyl dicarbonate (2 eq.). 
Stirring was continued at 50 °C for 5 min and at room temperature overnight. The 
5 reaction n^xture was then concentrated to obtain an oily residue and suspended 
between EtOAc and saturated NaHCOs. The organic layer was extracted with 
saturated NaHCOa and H2O. The combined aqueous layers were brought to pH = 2.0 
with 3 M HCl and immediately extracted with EtOAc. The combined organic layers 
• were washed with dilute HCl, dried, filtered and evaporated to give C-5 as a pale 
10 yellow oil, a 1: 1 mixture of rotamers by NMR. 

6 NMR (400 MHz, DMSO^) 12.93 (bs, 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H). 
4.2-4.1 (m, 1 H), 3.83-3.74 (m,l H), 3.58-3.52 (m, 2 H), 3.36-3.31 (m, 1 H), 3.16 (t, 
1=11.4 Hz, 0.5 H), 3.00 (t, 1=11.4 Hz. 0.5 H), 1.40 (s, 4.5 H), 1.36 (s, 4.5 H). 
MSm/z232(M+H)^ 

15 

Step 2 : te/t-Butyl 3-(aminocarbonyl)morphoUne-4-carboxylate-(C-6). 



O 




OC(CH3)3 

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
di-r-butyl dicarbonate (1.3 eq.) in dioxane, NH4HCO3 (1.26 eq.) was added and tfie 
20 mixture was stirred at room temperature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
Na2S04 and evaporated giving C-6 as an oil which crystallized at room temperature. 
^H-NMR (DMS0-d6, 300 MHz) 5 7.35 (bs, 1 H), 7.06 (bs. 1 H), 4.15 (bs, 2 H), 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m. 1 H), 3.18 (m, 1 H), 1.36 (s, 9 H). 
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MSni/2231(M+H)* 

Step 3 : tert-Bntyl 3-cyanomorpholin6-4-caiboxylate-(C-7). 




N 



r 

OC(CH3)3 

5 A solution of C-6 (1 eq.) and triethylamine (2.1 eq.) in CH2CI2 was 

cooled to 0*^C and trifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 3.5 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine and dried over 
Na2S04. Evaporation gave the tide con^)Ound as a brown solid. 
10 NMR (DMSO-de, 400 MHz) 5 5.04 (d, J = 2.7 Hz, 1 H), 3,96 (d, J=12.2 Hz, 1 H), 
3.86 (dd, /= 1 1.5, 2.6 Hz, 1 H), 3.69 (d, /=12.4 Hz, 1 H), 3.56 (dd, J = 12.2, 3.2 Hz, 1 
H), 3.40 (td, J = 1 1.9. 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MS77z/z213(M+H)^ 



15 Step 4 : tert-Butyl 3-[(Z>aimno(hydroxyiniino)methyl]morpholine-4- 

carboxylate- (C-8). 




OC(CH3)3 

A solution of C-7 (1 eq.), hydroxylamine hydrochloride (1.4 eq.) and 
triethylamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. Mixture was 
20 concentrated and residues taken up in EtO Ac and washed with water and brine. 
Combined organics were dried over Na2S04 and evaporated giving C-8 as yellow 
sohd. 
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'H NMR (DMSO-d6, 400 MHz) 5 9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs. 1 H), 4.08 
(d, 7=11.6 Hz. 1 H), 3.75 (d, /= 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 138 (s, 9 H) 
MS:in/z246(M:+H)*. 



in CHCI3 was lefluxed for 1 hour under nitrogen and solution concentrated. Residue 
10 was purified by flash chromatography on silica gel, eluents petroleum ethet/EtOAc 
7:3 -> 1 : 1 , to give the desired product as a mixture of two isomers E/Z (76: 14). 
'H NMR (DMSO-de, 400 MHz, 300K) 5 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, J= 13.6, 3.7 Hz, 1 H), 3.44 (t, 7= 10.4 Hz, 1 H), 3.31 (m, 2 
15 H), (s, 9 H). 

MSffi/z388(M+H)''. 

Step 6 : terf-Butyi-3-[4,5-dihydroxy-6-(methoxycarbonyl)pyrimidin-2- 



5 Step 5 : 



Dimethyl-2-({2-amino-2-[4-(tert-butoxycaibonyl)morpholin-3- 
yl]ethenyl}oxy)but-2-enedioate- (C-9). 




OC(CH3)3 



A solution of C-8 (1 eq.) and dimethylacetylenedicaiboxylate (1.2 eq.) 



yl]morpholine-4-caiboxylate-(C-10). 




OC(CH3)3 
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The adducts C-9 were lefluxed in xylenes for 24 hours. Then the 



reaction was cooled and concentrated in vacuo. Ethyl ether was added untO 
piecipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrimidine C-10 as an orange solid 



5 NMR (DMSO^, 4O0 MHz. 340 K) 5 4.62 (s, IH), 4.15 (d, J =12 Hz, IH), 3.84 
(bs,lH), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, IH), 3.61 (dd, J= 12.2, 3,8 Hz, IH), 
3.56 (t, J= 13 Hz, IH), 3.43 (td, J= 11.5, 3.4 Hz, IH), 1.35 (s, 9H). 
MS m/z356(M + H)^ 



The methyl ester A was treated with a mixture of 
TFA:dichloromethane:H20 (65:35:10) at room temperature for 15 minutes. The 
15 reaction mixture was concentrated and the residue was taken up in EtaO and 
evaporated several times in order to remove excess trifluoroacetic acid. A solid 
residue was obtained after filtration. 



^H NMR (DMSO-d6, 400 MHz, 300K) 8 13.24 (bs, 1 H), 10,54 (bs, IH), 9,54 (bs, 
2H), 4.34 (d, J= 6,9 Hz, 1 H), 4,24 (dd, J = 12.2, 3.2 Hz, IH), 3.93 (d, J = 11.2 Hz, 
20 IH), 3.84 (s, 3H), 3.75 (t, 1= 10.3 Hz, IH), 3.58 (t, J= 10,5 Hz, IH), 332 (d, J=12,8 
Hz, IH), 3,20 (td, J = 11, 3.7 Hz, IH). 
MS: m/z256(M+H)^ 

Step 8 : N-<4-fluorobenzyl)-5,6Hiihydroxy-2-moipholin-3-ylpyrimidine-4- 
25 caiboxamide (C-12). 



10 Step? : 



Methyl 5,6-dihydroxy-2-morpholin-3-ylpyrimidine-4-carboxylate (C- 
11). 
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OH 




The methyl ester C-11 in dry MeOH was treated with 4-fluorobenzyl 
amine (2.0 eq.) at 90 °C for 1 horn-. Hie reaction mixture was concentrated and the 
residue triturated with EtjO. A solid residue was obtained Title compound was 
S isolated by RP-HPLC as its trifluoroacetate salt (C18 column, eluants 
watei/acetonitrile containing 0.1 % TFA). 

'H NMR (DMSO-dfi + TFA, 400 ME3z, 300 K) 5 9.63 (bs, 1 H), 9.4 (t, /=6.07 Hz, 1 
H), 9.2 (bs, 1 H), 7.39 (d4 /=8.31, /=5.76 Hz, 2 H), 7.18 (t, /= 8.84 Hz, 2 H), 4.59 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 4.53 (dd, 7=15.36, 7=6.24 Hz, 1 H), 437 (bs, 1 H), 
10 4.24 (dd, 7=12.41, 7=3.24 Hz, 1 H), 3.99 (d, 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H), 3.40 (bs, 1 H). 
MSto/'z349(M + H)*. 

Step 9 : N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)- 

15 pyrimidine-4-carboxainide (C-13). 

To a solution of C-12 (1 eq.) in MeOH were added 37% HCOH (6 
eq.), NaBHsCN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature undo- nitrogen for 12 hours, then concentrated and title conq>ound C-13 
was obtained by RP-HPLC purification on a CI 8 column (eluants watei/acetonitrile 

20 containing 0.1 % TFA) as its trifluoacetate salt 

'HNMR (DMSO-dfi+TFA, 400 MHz, 330 K) 5 9.2 (bt, 1 H), 7.40 (dd, 7=8.38, 
7=5.75 Hz, 2 H), 7.16 (t, 7=8.84 Hz, 2 H), 4.57 (d, 7=6.34 Hz, 2 H), 4.27 (dd, 
7=10.03, 7=3.55 Hz, 1 H), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, 7= 13.73 Hz, 
1 H), 3.77 (t, 7=1 1.84 Hz, 1 H), 3.65-3.60 (m, 2 H), 3.41 (td. 7=12.54, 7=3.67 Hz, 1 

25 H),2.87 (s,3H). 
MS m/z 363 (M+H)"". 

EXAMPLE 6 

AK4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpyrrolidin-2-yl)pyrimidine-4- 
30 carboxamide 
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OH 




N 
'CH3 



O 



F 



Step 1 : 



Tert-butyl-2-[amino(hydxoxyiimno)methyI]pyTO 
(C-14). 




5 



A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was 



added at 0 X to a solution of KOH ( 1 .0 eq.) in MeOBL The resulting reaction 
niixture was filtered and added to a solution of fe/t-butyl-2-cyanopyn:olidine-l- 
carboxylate (1.0 eq.) in methanol and stirred at 40 °C for 2 h. The solvent was 
removed in vacuo and the residue treated with water, the solid was filtered and 
10 washed with a mixture of EtiO: Petroleum Ether 1:1 to afford the title compound C 
14 as a white solid. 



^H-NMR (DMSO-d6, 400 MHz) 6 8.92 (s, 1 H), 5.35 (s,l H), 5.15 (s, 1 H), 4.25 (bs, 
0.5 H), 4.10 (s, 0.5 H), 3.40-3.30 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H),1.35 
(s, 4.5 H), one signal is obscured by water. 



15 



Step 2 : 



Methyl 5-(benzoyloxy)-2-[l-(rert-butoxycarbonyl)pyn:oIidin-2-yl]-6- 
hydroxypyrimidine-4-carboxylate (C-15). 



OH 




N 



Boc 
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A solution of C-14 (1.0 eq.) and dimethyl acetylenedicaiboxylate (1.05 
eq.) in CHCI3 was refluxed for 3 h. The reaction mixture was concentrated and the 
crude product was used direcfly in the next step without further purification. 
The crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1.5 eq.). The reaction mixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HCl 
solution, saturated NaHCOs solution, brine. The crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid. 

'H-NMR (CDCI3, 400 MHz) 5 12.08 (bs, 1 H), 8.18 (d, /= 7.6 Hz, 2 H), 7.64 (t, J= 
7.6 Hz, 1 H), 7.50 (t, / = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m. 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s. 9 H). 
15 MSm/z444(M+H)"'. 



Step 3 : Methyl 5-(benzoyloxy)-6-hydroxy-2-pyrrolidin-2-ylpyrinudine-4- 

carboxylate (C-16). 

OH 




20 Methyl 5-(benzoyloxy>2-[l-(reft-butoxycari3onyl)pyirolidin-2-yl]-6- 

hydroxypyrimidine4-carboxylate C-15 was treated with TFArCHiCb (3:7) at 0 °C 
The solution was wanned to room temperature and the progress of the reaction was 
monitored by MS analysis. After Ih the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The product C-16 was 

25 precipitated with Et20 and collected by filtration. 

NMR (CDCI3, 400 MHz) 5 8.14 (d, 7=7.5 Hz, 2 H), 7.67 (t, /=7.6 Hz, 1 H), 7.50 
(dd, J=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=7.3 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2,60-2.45 (m, 1 H), 2.40-2.30 (m, 1 H), 2.20-2.10 (m, 2 H). 
MS7n/2 344(M+H)\ 
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Step 4: iV-(4-fluorobeiizyl)-5,6-<Iihy<froxy-2-pyEroKdi^ 
carboxamide (C-17). 

OH 




F 



5 A solution of methyl 5-(benzoyloxy)-6-hydroxy-2-pyn:olidin-2- 

ylpyrimidine-4-carboxylate (C-16) (1.0 eq.) in MeOH was treated with 4- 
fluorobenzylamine (3.0 eq.). The solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 
10 NMR (DMS0-d6, 400 MHz) 5 9.55 (bs, 1 H), 7.35 (dd, J = 13.7, / =7.8 Hz, 2 H), 
7.16 (dd, /=17.5, 7=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, J=14.0, 7=6,9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1,70 (m, 3 H). 
MS7n/z333 (M+H)^ 

15 Step 5 : iV-(4-fluorobenzyl)--5,6-dihydroxy-2-(l-methylpyrrolidin-2- 
yl)pyrimidine-4-carboxamide (C-18). 

To a stirred solution of iV-(4-fluorobenzyl)-5,6-dihydroxy-2-pyrroIidin- 
2-ylpyrimidine-4-carboxamide (C-17). (1.0 eq.) in MeOH , EtsN (1.0 eq.) was added 
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1.6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO)3 (1.4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHCOs, and the product extracted with 
EtOAc. The organic layer was dried over anhydrous Na2S04, filtered and concentrated 
under reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (CI 8, water/acetonitrile with 0.1% of trifluoroacetic acid as 
eluant) to give the tide compound C-18 as its trifluoroacetate salt. 
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'H NMR 5 (DMSO-de, 400 MHz) 5 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1 
H). 9.63 (bs, 1 H), 7.35 (dd, /=13.8 Hz, /=8.2 Hz. 2 H), 7.18 (dd, / = 17.5 Hz, 7=8.8 
Hz, 2 H), 4.54 (m. 2 H), 4.40 (dd, 7 = 15.7 Hz, / = 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H), 
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 2.60-2.50 (m, 1 H). 2.20-1.80 (m. 3 H). 
5 MSin/z347(M+H)*. 

EXAMPLE 7 

2-(l,4-dimethylpipeia2in-2-yl)-iV-(4-fluorobenzyl)-5,6-dihydroxypyii^ 
caiboxamide 

OH 



10 




Step 1 : Preparation of Compound C-20 




C-19 ^ C-20 

Compound C-19 (which was prepared from l-[(benzyloxy)carbonyI]- 



4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (Bigge et al, Tetrahedron Lett. 
15 1989, 30: 5193) using procedures similar to those set forth in Scheme A) was 

deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 

Step 2 : Preparadon of Compound C-21 
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OH 



k^NCbz 



C-21 



To the crude C-20 dissolved in MeOH, NaCNBHs (1.4 eq.), AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) ware added. After 1 h the mixture was evaporated to 
obtain crude C-21. 

5 

Step 3 : Preparation of Compound C-22 



OH 

I 

k^NH 



C-22 



Crude C-21 dissolved in MeOH and hydrogenated at atmospheric 
pressure on 10% Pd/C overnight After filtration and evaporation of the filtrate crude 
10 C'22 was obtained. 

Step 4 : Preparation of Compound C-23 

OH 



Me 

'^•^3 C-23 



Cmde C-22 was dissolved in MeOH and NaCNBHa (1.4 eq.), AcONa 
15 (1.6 eq.) and HCHO 37% (2 eq.) were added. After 2.5 h the mixture was evaporated 
to obtain crude product C-23. 
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Step 5 : 2-(l ,4-dimethylpipera2in-2-yl>iV-<4-fluorobei^ 

dihydroxypydnudine-4-caiboxaimde C-24 
Ciude C-23 was dissolved in NMP (6 ml/mmol) and 4- 

fluorobenzylamine (3 eq.) added. Hie mixture was stirred at 90''C overnight Part of 
5 the cmde material was purified by preparative HPLC (C18, gradient of 

CH3CN/H2O+0.01% TFA) to obtain the title product (C-24) as its trifluoroacetate 

salt 

NMR (DMSO d6+TFA, 300 K, 400 MHz) 6 12.5 (bs, 1 H), 9.30 (t, 7=6.4 Hz, 1 H), 
7.38 (dd, /= 5.8, 8.8 Hz, 2 H), 7,17 (t, 7=8.8 Hz, 2 H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1 
10 H), 3.55-3.35 (m, 3 H), 3.20 (d, 7=13.3 Hz, 1 H), 3.03, (t, 7=11.7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-2.70 (m, 1 H), 2.33 (bs, 3 H). 
MS7n/z376(M+H)^ 



EXAMPLE4A 

15 2-[4-(diniethylamino)tetrahydro-2//-pyran-4-yl]-iV-[4-fluoro-2- 

(niethylsulfonyl)benzyl]-5,6-dihydroxypyrimidine-4-carboxaiiude 

OH 




Step 1 : tert-Butyl 4-(aimnocarbonyl)tetrahydro-2H-pyran^yl-carbamate (C- 

25) 



BocHN^ ^CONHg 




20 O 

To a stirred solution of the commercially available 4-[(tert- 
butoxycarbonyl)amino]tetrahydro-2H-pyran^^carboxyIic acid in dioxane, pyridine 
(0.6 eq.), di-butyl dicarbonate (1.3 eq) and ammonium bicarbonate (1.26 eq) ware 
added and the mixture was stirred at room temperature for 20 hours. Dioxane was 
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concentrated and the lesidue dissolved in ethyl acetate and washed with HCl IN, 
saturated aqueous NaHCOa solution and brine, dried over Na2S04, filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 



NMR (CDCI3, 300 MHz, 300 K) 5 6.82 (bs.lH), 5.37 (bs, IH), 4.80 (bs, IH), 3.88 
5 (t, J = 4.4 Hz, IH), 3.84 (t, J = 4.4 Hz, IH). 3.72-3.64 (m. 2H), 2.30-2.21 (m, 2H), 
1.98-1.94 (m, 2H), 1.48 (s, 9H). 
MS:m/z245(M+H)\ 



A solution of tert-hntyl 4-(aininocarbonyl)tetrahydro-2H~pyran-4-yl-carbarQate (C-25) 
and triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 
15 hour allowing the mixture to reach room temperature, Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HCl IN, brine and dried 
over Na2S04. Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give the title compound 
(C-26), colorless oil, as a 8:2 mixture of two rotamers by ^H NMR. 



20 ^H NMR (CDCI3, 300 MHz, 300 K) 6 4.71 (bs, IH), 3.96 (t. J = 3.5 Hz, IH), 3.93 (t, J 
= 4.1 Hz, IH ), 3.79-3.76 (m, 2H), 2.37-2.34 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7H), 
1.47 (s, 2H). 
MS:m/z227(M+H)^ 



Step 2 : 



tert-Butyl 4-cyanotetrahydro-2H-pyran-4-yI-carbamate (C-26) 



10 



BocHN^ CN 




Step 3 : 



r^rr-Butyl*4~[amino(hydroxyixnino)methyl]tetrahydro-2H-pyran-4-yl- 
carbamate (C-27) 



25 
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately 
hydnoxylamine hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, the potassium chloride filtered off and the 
resulting ethanolic solution was used to treat a solution of tert-hntylA- 
5 cyanotetrahydro-2H-pyran-4-yl-cart)amate (C-26) in ethanol at 45 ""C for 5 hours. 
Mixture was concentrated to obtain the tide compound (C-27) as a crude solid that 
was used in the next step without further purification. 
MS: m/z 260 (M+H)^ 

10 Step 4 : Dimethyl-2-{ [(amino{4-[(fe/t-butoxycarbonyl)amino]tetrahydro-2fl- 

pyran-4-yl }methylidene)amino]oxy }but-2-enedioate (C-28) 




A solution of rert-butyl-4-[amino(hydroxyimino)methyl]tetrahydro-2H-pyran-4-yl- 
15 carbamate (C-27) and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was 

refluxed for 1 hour under nitrogen and the solution was concentrated. Residue was 

purified by flash chromatography on silica gel (eluent: petroleum ether :ethyl acetate = 

7:3) to give the desired product (C-28) as a mixture of isomers in ratio 7:3. 

^H-NMR (CDCI3, 300 MHz, 300 K) 5 5.91 (bs, IH), 5.83 (s, 0.7H), 5.75 (s, 0.3H), 
20 5.67 (bs, IH), 4.67 (s, 0.7H), 4.63 (s, 0.3H), 3.93 (s, 2.1H), 3.86 (s,0.9H), 3.84-3.63 

(m, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 2.32-2.17 (m, 2H), 2,14-1.98 (m, 2H), 1.47 (s, 

9H). 

MS:m/z402(M+H)^ 

Step 5 : Methyl 2- {4-[(fert-butoxycarbonyl)amino]-tetrahydro-2ff-pyran-4-yl }- 

25 5,6-dihydroxypyrimidine-4-carboxylate (C-29) 

OH 
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A solution of dimethyl-2-{[(amino{4-[(rerf-butoxycaibonyl)aimno]t^^ 
pyran-4-yl}methyKdene)ainmo]oxy}but-2-ene(iioate (C-28) in o-xylene was refluxed 
S for 6 hours. Then the reaction was cooled down and concentrated. Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid . 
MS:m/z370(M+H)^ 

The reaction mother liquor was concentrated and used for the next step. 

10 

Step 6 : Methyl 5-(benzoyloxy)-2-{4-[(tert-butoxycarbonyl)amino]tetrahydro- 

2/?-pyran-4-yl }-6-hydroxypyriraidine-4-carboxylate (C-30) 

OH 




The concentrated mother liquor containing methyl 2-{4-[(rert- 
15 butoxycaibonyl)aniino]-tetrahydro-2/I-pyran-4-yl }-5,6-dihydroxypyrinufi^ 

caiboxylate (C-29), dissolved in dry pyridine was treated with benzoic anhydride (2 
eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HCl IN and 
brine. Organics were dried over Na2S04, filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent: ethyl acetate : 
petroleum ether = 7:3) to obtain mettiyl 5'-(ben2oyloxy)-2-{4-[(tert- 
butoxycarbonyl)aniino]tetrahydro-2J?-pyran-4-yl}-6-hydroxypyrimid^^ 
(C.30). 

NMR (DMS0-d6, 300 MHz, 300 K) 5 13.20 (bs, IH), 8.09 (d, J = 7.3 Hz, 2H), 
25 7.79 (t, J = 7.5 Hz, IH), 7.63 (t, J = 8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22-2. 15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS:m/z474(M+H)^ 
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Step? : te/t-Butyl-4-[4-({ [4-fluoro-2-(methyisulfonyl)benzyl]amino}carbonyl)- 
5,6-dihydroxypyciimdin-2-yl]teti^ydro-2^f^ (C- 
31) 

OH 




5 Methyl-5-(beiizoyloxy)-2- { 4-[(tert-butoxycarbonyl)amino] tetrahydro-2H-pyr^ } - 
6-hydroxypyriimdine-4-<:arboxylate (C-30) in dry MeOH was treated with 4-fluoro-2- 
(methylsulfonyl)benzylamine (2.5 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with HCl IN, brine, dried 
over Na2S04. The filtrate was concentrated in vacuo and triturated with ethyl ether to 
10 obtain the crude title compound (C-31). 
MS:m/z541(M+H)*'. 



Step 8 : 2-(4-Aminotetrahydro-2fl-pyran-4-yl)-N-[4-fluoro-2- 

(methyIsulfonyl)benzyI]-5,6-dihydroxypyrimidine-4-carboxamide 

15 trifluoroacetate (C-32) 

OH 




A solution of /e/t-butyl-4-[4-({[4-fluoro-2-(methylsulfonyl)benzyl]amino}caibonyI)- 
5,6-dihydroxypyrimidin-2-yl]tetrahydro-2J?-pyran-4-yl-carbamate (C-31) in 
dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
20 room temperature. The acid in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS:m/z441(M+H)\ 
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Step 9 : 



2-[4-(dimethylamino)tetrahydto-2H-pyran-4-yl]-^^ 

(methylsulfonyl) beiizyl]-5,6-dihydroxypyriimdine-4-carboxai^ (C- 

33) 



5 A solution of 2-(4-aimnotetrahydro-2H-pyran-4-yl>-N-[4-fluoro-2- 

(methylsulfonyl)benzyl]-5,6-dihydroxypyrimidine'4^ trifluoroacetate (C 

32) in MeOH was treated with triethylamine (1 eq.), sodium acetate (1.6 eq.), 
formaldehyde 37% w/w aq. soln. (3 eq.), and sodium cyanoborohydride (1,43 eq.). 
The mixture was left stirring at room temperature for Ih. Trifluoroacetic acid (3 eq) 
10 and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight The 

reaction mixture was concentrated and the title compound (C-33)as trifluoro acetate 
salt was obtained by preparative HPLC purification (Cig, eluting with water and 
acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 



*H NMR (DMSO-de+TFA, 300 MHz, 300 K) 5 10.90 (bs, IH), 9.42 (bt, IH), 7.76 (d, 
15 J = 8.5 Hz, IH), 7.61 (d. J = 5.6 Hz, 2H), 4.90 (d, J = 6.3 Hz, 2H), 3.93 (d, J = 6.3 Hz, 
2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H). 
MS:m/z469(M+H)'-. 



//-(4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyl-7-azabicyclo[2.2.1]hept-l- 
20 yl)pyrimidine-4-carboxainide. 



EXAMPLE 6 A 



OH 




25 Stepl : 



7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]heptane-l-carboxylic acid 
(C-35) 




N 
Cbz 
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7-benzyl Utert-hxstyl 7-azabicyclo[2.2.1]heptane-l,7-dicarboxylate (C- 
34)(syntfiesized following the procedure reported in J.O.Q 1996, 61, 6313-6325) was 
stirred in TFA/DCM/H2O (95/5/5, 0.3 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 ^H-NMR (DMSOd6, 300K, 300MHz) 5 : 12.5 (bs, IH), 7.45-7.30 (m, 5H), 5.06 (s, 
2H), 4.27 (t, J = 4.6 Hz, IH), 2.00-1.92 (m, 2H), 1.76-L65 (m, 4H), 1.55-1.43 (m. 
2H). MS (EI+) m/z 276 (M+H)\ 

Step 2: benzyl l-(aminocarbonyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate 

10 (C-36) 



A stirred solution of 7-[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]heptane-l- 
15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and B0C2O (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stirred at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HCl IN and brine and dried over Na2S04 to give, 
after filtration and concentration, the tided compound (C-36). 



20 ^H-NMR (DMSOd6, 300K, 300MHz) 5 7.42-7.28 (m, 5H), 7.18 (bs. IH), 7.00 (bs, 
IH), 5.05 (s, 2H), 4.28 (t, J = 4.5 Hz, IH), 2.00-1.90 (m, 2H), 1.77-1.60 (m, 4H), 
1.52-1.40 (m, 2H), MS (EI+) m/z 275 (M+H)\ 



Ben2yl l-(aminocarbonyl)-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-36) in 
dichloromethane was treated atOX^ with EtaN (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. Tlie reaction mixture was stirred at 0 °C for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHCOa solution. 




N 

Cbz 



Step 3: 



benzyl l-cyano-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-37) 
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H2O, brine and dried over Na2S04. Filtration and evaporation afforded the titled 
conq)ound (C-37). 

^H-NMR (DMSOdfi, 300K, 300MHz) 5 7.42-7.30 (m, 5H), 5.14 (s, 2H), 4.32 (t, J = 
5.0 Hz, IH), 2.2-1.98 (m, 4H), 1.90-1.70 (m, 2H), 1.62-L45 (m, 2H). MS (EI+) m/z 
5 257 (M+H)^ 

Step 4: dimethyl-2- { [(amino { 7-[(benzyloxy)carbonyl]-7- 



Triethyl amine (1.5 eq.), hydroxylamine hydrocMoride (1.3 eq.) were added to a 
solution of benzyl l-cyano-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-37) in 
absolute methanol. Ihe mixture was stirred at room temperature overnight. ITie 
solvent was removed under reduced pressure, the residue was dissolved in chloroform 
15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 ^'C. 

The reaction mixture was then concentrated and the resulting crude oil was puriiSed 
by flash chromatography (petroleum ether/ EtOAc 1:1) to give the titled compound 
(C-38) as a mixture of isomers. 



^H-NMR (DMS0d6, 300K, 3OOMH2 8: 7.41-7.25 (m, 5H), 6.57 (bs, 1.3 H), 6.17 
20 (bs,0.7 H), 5.66 (s,0.65 H), 5.61 (s, 0.35 H), 5.04 (s, 2H), 4.35-4,30 (m, IH), 3.79 (s, 
1.95H), 3.75 (s, 1.05H), 3.63 (s,L05H), 3.60 (s,1.95H), 2,15-1.92 (m, 2H), 1.80-1.45 
(m, 6H). MS (EI+) m/z 432 (M+H)-", 



azabicyclo[2.2.1]hept-l-yl}methylidene)amino]oxy}but-2-^nedioate 
(C-38). 



10 




Step 5: 



benzyl l-[5-(benzoyIoxy)-4-hydroxy-6-(methoxycarbonyl)pyrimidin-2- 
yl]-7-azabicyclo[2.2. l]heptane-7-carboxylate (C-39) 



25 
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OH 



Cbz 




OCOPh 



DMe 



Dimethyl-2-{[(amino{7~[(benzyloxy)carbonyl]-7-azabicyclo[2.2.1]hept-l-yI^ 
methylidene) amino]oxy}but-2-enedioate (C-38) was dissolved ortho-xylene and 
5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.). The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HCl IN and saturated NaHCOa solution The organic phase was dried over 
10 Na2S04 , filtered and after concentration and purification by flash chromatography the 
titled compound was obtained. 



^H-NMR PMS0d6, 300K, 300MHz) 5 1338 (s, IH), 8.09 (d, J = 7.5 Hz , 2H), 7.80 
(t, J = 7.5 Hz , IH), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 4.3 Hz, IH), 3.76 (s, 3H), 2.32-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1.51 (m, 
15 2H). MS (EI+) m/z 504 (M+H)^ 



20 Benzyl 1- [5-(ben2oyloxy) -4- hydroxy -6- (methoxycarbonyl) pyrimidin -2- yl] -7- 
azabicyclo[2.2.1]heptane-7-caiboxylate (C-39) in methanol was hydrogenated under 
H2 atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the cmde was dissolved in MeOH andp- 
fluorobenzylamine (3.5 eq.) added. After being refluxed ovemight, the residue was 

25 washed with EtiO/EP. The solid was dissolved in MeOH and NaCNBHs (1 .4 eq.), 
AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature ovemight. The product was purified by preparative HPLC (CI 8, 



Step 6: 



AK4-fluorobenzyl)-5,6-dihydroxy-2-(7-methyI-7- 
azabicyclo[2.2. l]hept-l-yl)pyrimidine-4-carboxamide (C-40) 
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gradient CH3CN/H2O + 0.01 %TFA) to obatine the tifle compound (C-40) as trifluoio 
acetate salt. 

^H-NMR (DMSOd6, 300K, 400MHz) 5 12.9 (bs, IH), 12.2 (s, IH), 10.95 (bs, IH), 
9.66 (bs, IH), 7.47-7.40 (m, 2H), 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.17 
5 (bs, IH), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1.95-1.80 (m, 2H). MS (EI+) m/z 373 
(M+H)*. 

EXAMPLE 7B 

N-(4-fluorobexizyl)-5,6-dihydroxy-2-(l,2,4-triniethylpiperazin-2-y^^ 
10 carboxamide. 

OH 




Stepl : 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-l,4-dicarboxylate 

(C-41). 



Boc 




15 Cbz 

To a cooled (-75 ''C) solution of LDA 2M in heptane/THF (1.5 eq) in THF, a solution 
of l-[(benzyloxy)carbonyI]-4-(re/t-butoxycarbonyl)piperazine-2-carboxylic acid 
(Bigge et al. Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75*'C. 
After being stirred for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75 

20 the reaction mixture was left warming to r.t., evaporated, diluted with AcOEt, 
washed with NaHCOa, water, brine and dried over Na2S04.. The crude was purified 
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the 
title compound (C-41). 

'H NMR (DMSOd6, 340K, 300MHz) 5 7.45-7.30 (m. 5H), 5.19 (AA* system, J = 13 
25 Hz, 2H), 4.05 (d, J = 14 Hz, IH), 3.87-3.78 (m, IH), 3,66 (d, J = 14 Hz, IH), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EI+) ni/z 360 (M+H)^ 
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Step 2 : 1-benzyl 4-^ert-butyl 2-[(Z)-amino({ [(l£)-3-methoxy-l- 

(methoxycarbonyl)-3-oxopn)p-l-^nyl]oxy}imiiio)methyl]-2- 

methylpiperazine-l,4-dicari>oxylate (C-42). 
Boc 



5 




COOMe 
COOMe 



A solution of l-benzyl 4-te/t-butyl 2-cyano-2-methylpipera2ine-l,4-dicarboxylate (C- 
41) in EtOH was added to a solution of EtsN (3.2 eq) and NHaOff HCl (3 eq) in 
EtOK The mixture was stined 2 hr at 40 X. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried over Na2S04, filtered and 

10 concentrated. The residue was further dissolved in chloroform and 

dimethylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified by flash 
chromatography on silica gel (petroleum e±er/AcOEt, 65:35) affording (C-42). 
*H NMR (DMSOdfi, 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: 5 7.48-7.25 (m, 5H), 6.31, 6.01 (bs, 2H), 5.63, 
5.55 (s, IH), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3,79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-3.31 (m, IH), 1.51, 1.45 (s, 3H), 1.41 (s, 9H). 
MS (EI+) m/z 535 (M+H)\ 

20 Step3 : 1-benzyl 4-terf-butyl 2-[5-(benzoyloxy>4-hydroxy-6- 

(methoxycarbonyl) pyrimidin-2-yl]-2-methylpiperazine-l ,4-dicarboxylate (C-43) 

OH 

k^NCbz O 

25 1-benzyl 4-te/t-butyl 2-[(Z)-amino({ [(l£)-3-methoxy-l-(methoxycarbonyl)-3- 
oxoprop-l-enyl]oxy}imino)methyl]-2--methylpiperazine-l,4-dicarboxylate(C-42) 
was dissolved in xylene and stirred at 155 **C for 8h. After evaporation of the solvent. 
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the residue was dissolved in pyridine and benzoic antiydride (1.5 eq) was added. Hie 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated The residue was diluted with AcOEt, the organic phase washed with HCl 
IN, dried (Na2S04) and evaporated. The product (C-43) was purified by flash 
5 chromatography (eluent: petroleum ether/AcOEt 70/30). 

^H-NMR (DMSOd6, 340K, 400MHz) 5 12.96 (bs, IH), 8.11-8.04 (m, 2H), 7.79-7.73 
(m, IH), 7.66-7,58 (m, 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2H), 4,00-3.91 (m, IH), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, IH), 1.65 (s, 3H), 1.35 (s, 9H). MS (EI+) m/z 
607 (M+H)-". 

10 Step 4: Methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin- 

2-yl]-6-hydroxypyrimidine-4-caiboxylate (C-44) . 

OH 

^r^ocoPh 

k^NH O 

1-benzyl 2-[5-(benzoyloxy)-4-hy<iroxy-6-(methoxycarbonyl)pyriimdin-2- 
yl]-2-methylpiperazine-l,4-dicarboxylate (C-43) was dissolved in AcOEt and 

15 hydrogenated at 1 atm on 10% (w/w) Pd/C over night After filtration of the catalyst, 
solvent was evaporated to give the crude title compound (C-44) . 
'H-NMR (DMSOd6 + TFA, 340K, 400MHz) 5: 8.11-8.04 (m, 2H), 7.81-7.74 (m, 
IH), 7.66-7.58 (m, 2H), 4.22 (d, J = 14.4 Hz, IH), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 3.32-3.24 (m, IH) 1.68 (s, 3H), 1.38 (s, 9H) . 

20 MS (EI+) rn/z 473 (M+H)^ 

Step 5 : methyl 2-[4-(teit-butoxycarbonyi)-l,2-diniethylpiperazin-2-yl]-5,6- 

dihydroxypyriinidine-4-caiboxyIate (C-45) 

OH 




Crude material methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin- 
25 2-yl]-6-hydroxypyrimidine-4-carboxylate (C-44) obtained in step 1 was dissolved in 
MeOH , and NaCNBHs (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H20, 4eq) 
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were added. Hie leaction mixture was stirred at room temperature. After 30', the 
solvent was evaporated and the crude solid (C-45) obtained washed with Et20. 
MS (EI+) m/z 383 (M+H)"". 

Step 6: fert-butyl 3-(4-{ [(4-fIuorob^iZ3d)amino]carbonyl }-5,6- 
5 dihydroxypyrimidin-2-yl)-3,4-dimettiylpiperazine-l-carboxylate (C- 

46) 

OH 




Crude material obtained methyl 2-[4-(fert-butoxycarbonyl)-l^-dimethylpiperazin-2- 
yl]-5,6-dihydroxypyrimidine-4-carboxylate (C-45) was dissolved in MeOH and p- 
10 fluorobenzylamine (5.0 eq) was added. The mixture was refluxed till the consumption 
of the starting material was completed; then solvent was evaporated and the crude 
solid (C-46) obtained washed with Et20. 
MS (EI+) m/z 476 (M+H)''. 

Step 7 : 2-(l,2-dimethylpiperazin-2-yl)-iV-(4-fluorobenzyl)-5,6- 

15 dihydroxypyrunidine-4-carboxamide (C-47) 

OH 




Crude material terf-butyl 3-(4-{((4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyrimidin-2-yl)-3,4-dimethylpiperazine-l-carboxylate (C-46) was stirred in 
DCM/TFA (1: 1) for 1 hour. Evaporation of the solvent afforded the crude title 
compound (C-47), 
MS (EI+) mJz 376 (M+H)^. 

Step 8: N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l^,4-trimethylpiperazin-2- 

yi)pyrimidine-4-carboxamide hydrochloride (C-48) (6). 
Crude material obtained in step 2-(l,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)- 
5,6-dihydroxypyrimidine-4-carboxamide(C-47) was dissolved MeOH andEt3N(2.2 
eq) was added. Then NaCNBH3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H2O, 
4eq) were added. The reaction mixture was stirred at room temperature over night. 



20 



25 
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TTie reaction mixtoie was evaporated and the residue purified by preparative HPLC 
(C18, gradient of CH3CN/H2O + 0.01% TFA) to give the titie product (C-48) as 
trifluoroacetate salt. 

'H-NMR (CD3CN + TFA, 280K, 600MHz) 6: 7.50-7.38 (m, 2H), 7.13-7.07 (m, 2H), 
5 4.66^.51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, 7=12.7 Hz, 0.7 H), 3.49-3.44 (t, 
7=15.5 Hz, 1 H), 3.04 (s, 2H), 2.91 (s, IH), 2.73 (s, IH), 2.69 (s b, 2H), 2.05 (s.lH) 
1.95 (2H obscured by solvent ). 
MS (EI+) m/z 390 (M+H)^ 



EXAMPLES 

iV-(4-Huorobenzyl>5,6-dihydroxy-2-(l-methylpiperidin-2-yl)pyrin^ 
carboxamide (D-2) 

OH 




F 



Methyl 5-(benzoyloxy)-6-hydroxy-2-piperidin-2-ylpyriinidine-4- 
carboxylate Oi>-l)(prepared from l-((benzyloxy)carbonyl)]piperidine-2-carboxylic 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 

20 minimal amount of chloroform. To the stirred solution were added tetrahydrofuran, 
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stirred at 40 ^'C. 
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 min at 40 After evaporation of volatiles, the residue was taken 
up into A/^-methylpyrrolidinone and treated with 3 eq. of 4-fluorobenzylaiBine at 95 

25 for 15 min. The titie product (D-2) was isolated as its trifluroacetate salt by RP- 
HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 



-125- 



wo 03/035076 



PCT/GB02/04742 



'H NMR (DMSO de, 400 MHz) 6 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 9.34 (t, 
7=6.4 Hz, 1 H), 7.37 (dd, J=5.6 Hz, 7=8.4 Hz, 2 H), 7.18 (t, 7=8.8 Hz, 2 H), 4 J7 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3.52-3.50 (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7= 13.6 Hz, 1 H), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H). 
5 MSm/z361(M+H)*. 



EXAMPUE9 

iV-(4-Ruorobenzyl>5,6-dihydtoxy-2-(moipholin-4-ylmethyl)p)Tinudin 
carboxandde 

OH 




10 o 

Step 1 : 2-(Diethoxymethyl)-//-(4-fluorobenzyl)-5,6KUhydroxypyr^ 
carboxamide (E-2). 




To a solution of methyl 2-(diethoxymethyl)-5,6-dihydroxypyriimdine- 
15 4-carboxyIate E-1 (prepared from diedioxyacetonitrile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F-benzylamine (3 eq.), 
stirring at reflux overnight. Solvent was removed in vacuo and the solid residue 
washed with EtiO and dried. This material dissolved in CHCI3 was washed with 2N 
HCl, brine and dried over Na2S04. Evaporation of solvents gave E-2 as a brown 
20 powder. 
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NMR (300 MEfe, DMSO-de) 5 12.62 (bs, 1 H), 12.51 (bs, 1 H), 9.22 (t, J=6.2 Hz, 
1 H). 7.36 (dd, J=8.5. 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz. 2 H), 5.12 (s, 1 H), 4.45 (d, J= 
63 Hz, 2 H), 3.71-3.41 (m, 4 H), 1.15 (t, J=7.0 Hz. 6 H). 
MSin/z366(M+H)*. 

Step 2 : Ar-(4-Huorobenzyl>2-fonnyl-5,6-dihydioxypyrimidine-4-carbox 
(E-3). 




A solution of E-2 in 100% fonnic acid was stirred at 50 °C for 1.5 
10 hours. Volatiles were removed in vacuo and solid residue tiiturated with EtiO 
obtaining after drying E-3 as a white solid. 

'H NMR (300 MHz, DMSO) 5 13.19 (bs, 2 H), 9.62 (t, 7=6.3 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, /= 8.5, 5.7 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.49 (d, J=6.4 Hz, 2 H). 
MS/n/z292(M+H)*. 

15 

Step 3 : iV-(4-Fluorobenzyl)-5,6-dihydroxy-2-(morphoIin-4- 
ylinethyl)pyriimdine-4-caiboxainide (Er4). 
To a solution of E-3 in dry dichloroeihane was added moipholine (1 

eq.), stirring at room temperature for 30 minutes. NaB(OAc)3H (1.4 eq.) was added 
20 and the reaction stirred at room temperature one more hour. Volatiles were removed 

in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents 

water/acetonitrile + 0.1 % TFA, to give E-4 as its tiifluoroacetate salt. 

'H NMR (300 MHz, DMS0-d6, 330 K) 5 9.05 (bt, 1 H), 7.38 (dd, /= 8.5, 5.6 Hz, 2 

H), 7.15 (t, J =8.8 Hz, 2 H), 4.51 (d, 7=6.3 Hz, 2 H), 3.85 (bs, 2 H), 3.74 (t, 7= 4.6 
25 Hz,4H),2.98(bs,4H). 

MS m/z 363 (M+H)*. 



-127- 



wo 03/035076 



PCT/GB02/04742 



EXAMPLE 10 
A^(4-Huoiobenzyl)-5,6-dihydroxypyriinidme-4-cart>oxam 

OH 




H 



Step 1 : 4,5-Dihydroxy-6-(methoxycaibonyl)pyriniidine-2-carboxylic acid 

(F-2). 



OMe 



2-Ethoxycarbonyl-4^-dihydroxy-6-(methoxycarbonyl)pyriinidm (F- 
10 1) [obtained from ethyl ainino(hydroxyiiiiino)ethanoate (Branco et al., Tetraliedron 
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended 
in dioxane/THF 2:1 and IN NaOH was added. After 20 min the mixture was acidified 
with IN HCl, concentrated and filtered to give F-2. 

^HNMR (DMS0-d6, 300 K, 400 MHz) 5 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3 
15 H). 

MSm/2 213(M-H)-. 

Step 2 : Methyl 5,6-dihydroxypyrimidine-4-caTboxylate (F-3). 

OH 
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A solution of F-2 in HCl IN was stirred for 6 hours at 90 °C. Hie 
reaction mixture was filtered and the soUd washed with HCl IN. Evaporation of the 

filtrate afforded F-3 as a solid. 

*HNMR (DMSO de, 300 K, 400 MHz) 5 7.75 (s, 1 H), 3.82 (s, 3 H). 

5 

Step 3 : A^(4-Huorobexizyl>5,6-dihydroxypyriinidine-4-carboxainid^ (F-4). 

F-3 was dissolved in DMF and 4-fluorobenzyIamine (3 eq.) was added. 
After 2 hours at 90 °C the mixture was evaporated. The title product F-4 was purified 
by preparative HPLC (C18, Spm, gradient of CH3CN/H2O + 0.01% TFA). 
10 NMR (DMSO de, 300 K, 400 MHz) 5 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7.77 (s, 1 H), 7.36 (t, /=8.0 Hz, 2 H), 7.14 (t, / =8.8 Hz, 2 H), 4.43 (d, /=6.3 Hz, 2 
H). 

MSm/z262(M-H)'. 

15 EXAMPLE 11 

2-{4-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]thien-3-yl}-N-(2,3- 
dimethoxybenzyl)-5,6-dihydroxypyrimidine-4 carboxamide 




Step 1 : Methyl 2-{4-[({ [(2-chlorophenyl)sulfonyl]amino }carbonyl)amino]- 

20 thien-3-yl }-N-(2,3-dimethoxybenzyI) -5,6-dihydroxypyrimidine-4 

carboxylate (G-2). 
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OH 




A solution of methyl 2-(4-aminothien-3-yl)5,6-(fihydroxypyrimidine-4- 
carboxylate trifluoroacetate (1 eq.) G-1 (obtained ftom the deprotection of the 
corresponding Boc protected compound) and 2-chlorobenzensulfonylisocyanate (L02 
5 eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HCI was added to the residue and the 
resulting solid was collected by filtration. The solid was triturated with H2O and then 
Et20 to give the title compound 

IH NMR (400 MHz, DMSO) 5 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H), 
10 10.80 (bs, 1 H), 8.35 (d, /= 3.35 Hz ,1 H), 8.11 (d, 7=7.33 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7.57 (m, 1 H), 7.58 (d, /=3.35 Hz. 1 H), 3.88 (s, 3 H). 
MSm/z485(M+H)^ 



Step 2 : 2-{4-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)ainino]thien-3-yl}- 
15 N-(2,3-dimefhoxybenzyl>5,6-dihydroxypyrimidine-4 carboxamdde 

(G-3). 

A solution of G-2 (1 eq.) and 2,3-dimethoxybenzylamine (1 eq.) in 
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HCI was added to the residue. After filtration a solid was 
20 obtained which was triturated with water and then EtaO. The title product G~3 was 
obtained by HPLC purification (Nucleosil, gradient: MeCN/H20 30%-90% in 10 min) 
to give the title compound as a solid. 

IH NMR (400 MHz, DMSO) 8 13.03 (bs, 1 H), 12.65 (bs, 1 H), 11.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, 7= 7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7,59 
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(m, 2 H), 7.07 (app. t, 7= 7.94 Hz. 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80 (s. 6 H). 

MSm/z620(M+H)^ 

5 EXAMPLE 12 

JV^-(4-fluorobenzyl)-5,6-<lihydroxy-JV2.(pyridin 
dicaiboxamide 




2-EthoxycailM)nyM,5-dihydroxy-6-(methoxycarbonyl)pyrim 
10 1) was dissolved in DMF and 4-fluorobenzylamine (2. 1 eq.) added. After stirring for 
5 h at 90 ^C, a further addition of 4-fluorobenzylaniine (0.61 eq.) was done and the 
mixture was stirred at the same temp^ture overnight To this mixture, containing 
7\^(4-fluorobenzyl)-2-ethoxycarbonyl-5,6-dihydroxy-pyrimidine-4-carboxam (H- 
2), 2-picolylamine (3 eq.) was added and the reaction was stirred at 90°C for 3 h. The 
15 product was purified by preparative RP-HPLC (gradient of CH3CN/H2O + 0.01 % 
TFA), to give the title compound (H-3) as its trifluoroacetate salt 

NMR (DMSO-d6, 300K, 400 MHz) 5 12.90 (bs, 1 H), 12,74 (bs, 1 H), 9.81 (t, /= 
6.7 Hz, 1 H), 9.74 (t, /= 6.7 Hz, 1 H), 8.54 (d, 7=4.8 Hz, 1 H), 7.82 (t, 7=6.9 Hz, 1 
H), 7.40-7.30 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, 7=6,4 Hz, 2 H), 4.56 (d, 7=6.4 
20 Hz,2H), 

MSm/z398(M+H)*. 

EXAMPLE 13 

2Kl-benzoyl-2,3-dihydro-lff4ndol-2-yl)-Ar-(4-fluon)benzyl>-5,6- 
25 dihydioxypyrimidine-4-carboxanude 
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OH 




Step 1 : Preparation of Compound 1-2 




Compound I-l (prepared from indoline-2-carboxylic acid by protection 
5 of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOH/EtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, crude product 1-2 was obtained after filtration and evaporation. 

Step 2 : Preparation of Compound 1-3 



OH 



10 




Crude product 1-2 was dissolved in THF, followed by pyridine (8 eq.), 
and PhCOCl (4 eq.)- Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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Step 3: 2-<l-bCTzoyl-23-dihydn>-lH-mdol-2-yl>iV-(4-£luorobenzyl)-5,6- 
dihydroxypyrimidine-4-caiboxaimde (I-4). 
The crude 1-3 dissolved in DMF and 4-fluQroben^Iamine (4 eq.) 
added. The mixtuie was slined at 90°C for 4 hours. The title product 1-4 was purified 
5 by preparative RP-HPLC (CI 8, gradient of CH3CN/H2O + 0.01 %TFA). 

NMR (DMSO dfi, 340 K, 300 MHz) 5 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1 
H), 7.45-6.96 (m, 13 H), 5.38 (dd, J= 4.5 Hz, 7= 10.0 Hz, IH), 4.48-4.36 (m, 2H), 
3.60 (dd, /= 10.2 Hz, /= 16.4 Hz, 1 H), 3.19 (dd, 7=16.4 Hz, 7=4.4 Hz, 1 H). 
MS m/z 485 (M+H)*. 

10 

EXAMPLE 14 

iV-(4-fluorobenzyl)-5,6-dihydn)xy-2-[l-(pyridin-2-ylcarbonyl)-l,23,4- 
tetrahydroquinoIin-2-yl]pyriinidine-4-carfooxaimde 



OH 




15 Step 1 : Preparation of Compound 1-6 



OH OH 




OCOPh 
COOMe 



The benzoyl protected pyrimidine 1-5 [prepared from 
tetrahydroquinoline-2-carboxylic acid (Robl et al. Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 



-133- 



wo 03/035076 



PCT/GB02/04742 



in Scheme A] was dissolved in EtOAc and hydiogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight 1-6 was obtained after filtration and 
evaporation of the organic solvent 

5 Step 2 : Preparation of Compound 1-7 



OH 




The residue was dissolved in dichloromethane and picolinic acid (1.1 
eq.), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.3 eq.), 
hydroxybenzotriazole (13 eq.), and diethylisopropylamine (1.3 eq.) were added. 
10 Further additions of the reactants were made until complete consumption of the 
starting material. Mixture was evaporated to give crude 1-7. 

Step 3 : iV^(4~fluorobenzyl)-5,6-<Iihydroxy-2-[l-(pyridin-2-ylcarbonyl)-l,2,3,4- 
tetrahydroquinoUn-2-yl]pyrimidine-4-carboxaniide (1-8) 
15 The crude 1-7 product was dissolved in MeOH and 4- 

fluorobenzylamine (3 eq.) was added. The reaction mixture was refluxed overnight 
The product was purified by preparative RP-HPLC (C18 gradient of CH3CN/H2O + 
0.01% TFA), to give 1-8 as its trifluoroacetate salt 

^H-NMR pMSO-d6, 400 MHz, 340 K) 5 12.65 (bs, 1 H), 11.81 (bs, 1 H), 8.37 (d, / = 
20 4.4 Hz. 1 H), 7.92 (bt, 1 H), 7,82 (t, /= 7.0 Hz, 1 H). 7.54 (d, /= 7.6 Hz, 1 H), 7.38 
(t, /= 5.4 Hz, 1 H), 7.27 (t, /= 5.4 Hz, 2 H), 7.14^7.10 (m, 3 H), 6.91 (t, 7= 6.7, 1 H), 
6.70-6.50 (m, 2 H), 5.45 (t, J = 7.2 Hz, 1 H), 4.45-4.35 (m, 2 H), 2.70-2.80 (m, 2 H), 
2.05 (bs, 1 H), one proton obscured by DMSO 
MSm/z500(M+H^. 

25 

EXAMPLE 15 
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2-Benzyl-A/-(4-fluorobeiizyl)-5-hydroxy-6-(2-morpholin-4^ 
caiboxamide 




O 

Step I: Methyl 2-benzyl-5-[(rerf-butoxycaibonyl)oxy]-6-(2-morpholin-4- 

5 ylethoxy)pyrimidine-4-carboxylate (N-2) 




O 

To a stirred solution of methyl 2-benzyl-5-[(f€rt-butoxycarbonyl)oxy]- 
6-hydroxypyriimdine-4-carboxyIate (N-1) (prepared ficom B-5 in Example 3, Step 1 by 
protection of the 5-hydioxyl group with pi valoyl chloride using a procedure similar to 
10 those set forth in Example 6, Step 2) in THF, CsCOa (2 eq.) and 4-(2- 

chloroethyl)morpholine (1.5 eq.) hydrochloride were added and mixture reacted at 60 

for 1 h. Further addition of 4-<2-chloroethyl)morpholine (1 eq.) allowed the 
complete consumption of starting material after 2 h. The mixture was then allowed to 
cool to room temperature, poured into EtOAc, extracted with brine, dried (Na2S04), 
15 filtered and concentrated. 
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Step 2 : 



2-Benzyl-//-(4-fluorobenzyl)-5-hydix>xy-^2-moipholin-4- 
ylethoxy)pyrimidine-4-carboxainide CN-3) 



Hie oily residue containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. Hie title confound (N-3) was isolated 
5 as its trifluoroacetate salt by RP-HPLC (C18, water/acetonitrile with 0.1% of TFA as 



NMR pMSO-^, 400 MHz) 5 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, J=6A Hz, 1 
H), 7.38 (dd, J=8.5 Hz, 7=5.7 Hz, 2 H), 7.34-7.27 (m, 4 H), 7.23-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, 7=6.4 Hz, 2 H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6 
10 H), 3.25-3.10 (m, 2 H). 
MS m/z 467 (M+H*). 



iV-(4-fluorobeiizyl>5,6-dihydroxy-2-(l-methyl-l-inorphoUn-4-yIethyl)pyri^ 
caiboxamide 



To a stirred solution of 2-[l-(dimethylainino)-l-methylethyl]-iV-(4-fluorobenzyl)-5,6- 
dihydroxypyriniidine-4-carboxainide hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
night at 100 ° C. After cooling to room temperature, title product was isolated by RP 
HPLC (MeCN/HaO containing 0.1% TFA as eluant). 

^H NMR PMSO-d6) 5 12.33 (bs, 1 H), 9.41 (t, / = 6.0 Hz, 1 H), 7.39 (dd, / = 8.6 Hz, 
7 = 5.5 Hz, 2 H), 7.19 (t, 7= 9.1 Hz, 2 H), 4.56 (d, 7= 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 3.29 (bs, 2 H), 1.68 (s, 6 H). 
MSwz/z(M*"+l) 391 

Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the structure and name of each compound, 
30 the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (Mr) as 



eluant). 



EXAMPLE 16 



OH 



15 




Stepl: 
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detennined via HA-MS, and the synthetic scheme employed to prepare the 
compound. When the compound was prepared as a salt, the identity of the salt is 
included with the compound name. The synthetic scheme identified as "A*" in the 
Tables is identical to Scheme A above, except for an additional deprotection step to 
5 remove Boc, Cbz, or benzyl present fix)m the substituent in the 2-position of the 
pyrimidine ring. 
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Table 1 



Exp 


Structure 


Name 


M+ 


Scheme 


1 




N-beiizyl-5,6-dihydioxy-2-thie!i-2- 
ylpyriinidin&4-caiboxaimde 


328 


A 


2 




N-cyclohexyl-5,6-dihydroxy-2-thieii 
2-ylpyriinidffle-4-carboxamide 


320 


A 


3 


$) 


5,6-dihydn>xy-N-(pyridin-2- 
yIm^y]}-2-thiea-2-ylpy]iinidixie-4- 
caifooxamide (HCl salt) 


329 


A 


4 


OH 


5,6-dihydroxy-2-thien-2-yl-N-[2- 

(tiifIuoiomethyObeiizyl]pyrmudme- 

4K:aiboxamide 


396 


A 


5 




5,6-dihydroxy-2-tfaien-2-yl-N-[3- 

(trifluoromethyl)benzyr|pyrimidine- 

4-caiboxamide 


396 


A 


6 




5,6-dihydroxy-N-(4-methoxybenzyl) 

2-thien-2-ylpyrimidme-4- 

carboxamide 


358 


A 


7 


OH 

0 Br 


N-(2-bromobeiizyl)-5,6-dihydroxy-2 
tfalen-2-ylpyiiiiiidine-4-carboxamide 


407 


A 


8 


OR 


5,6-dihydroxy-N-(pyridin-4- 
ylmethyI)-2-thien-2-ylpyrimidiiic-4- 
caiboxamide (HCl salt) 


329 


A 
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5,6-dihydroxy-N-(2-medioxybenzyl) 
2-tiiieii-2-ylpyriimdine-4- 
caiboxamide 



358 



10 




N-(2,6-dimethoxybenzyI)-5,6- 
dihydroxy-2-tMeo-2-yIpyriiiiiditte-4- 
carboxamide 



388 



11 




N-(23-<iimetfaoxybeii2yl)-5,6- 
dihydroxy-2-tfaiai-2-ylpydnudine-4- 
caiboxamide 



388 



12 




5,6-dihydroxy-N-{2-methylbenzyl)- 

2-thien-2-ylpyriimdine-4- 

carboxanude 



342 



13 




N-(2,4-<lichloio-6-mcthyIbeiizyl)- 

5,6-dihydroxy-2-thieD-2- 

ylpyriniidme-4-caibQxaimde 



411 



14 




N-(2-fluorobeiizyI>5,6-dihydroxy-2' 
thiea-2-ylpy]imidin&4-carboxaimde 



346 



15 




5,6-dihydroxy-2-tiiien-2-yl-N-[4- 

(txifluorometfayl)beozyI]pyiiinidmG- 

4>caiboxaxiiide 



396 



16 




N-(l, l'-biphcnyl-2-ylmethyl)-5.6- 
dihydroxy-2-thien-2-ylpyiiniidine'4- 
carboxamide 



404 
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17 



OH 





5,6^ydroxy-N-[4-(U,3- 

tfaiadiazol-4-yI)benzyr|-2-thien-2- 

ylpyriiiudme-4-caiboxamide 



412 



18 




N-(2^-dichlorobeii2yl)-5,6- 
dihydroxy-2-tWen-2-ylpyriinidme-4- 
carboxamide 



397 



19 




N-(2-chloro-4-fluorobeiizyl)-5,6- 
dihydroxy-2-tMen-2-y]pydimdin&4- 
caifooxamide 



380 



o a 



20 




N-(3-chloio-4-methylbenzyl)-5,6- 
dihydioxy-2-thieD-2-ylpynnii(^&4- 
carboxamide 



376 



21 



OH 





N-(2,3-dichlorobc5nzyl)-5,6- 
dihydroxy-2-thien-2-ylpyriiiiidine-4- 
caiboxandde 



397 



o a 



22 




5,6-dihydroxy-2-thien-2-yl-N-[2- 

(trifluoiomethoxy)benzyl]pynimdin 

e-4-caibQxamide 



412 



23 



OH 





5,6-dihydroxy-N-t2- 

(methylthio)b«izyl]-2-thien-2- 

ylpyiiniidine-4-carboxaiiiide 



374 



24 




5,6-dihydroxy-N-(3-phenylpiDp-2- 

yayl)-2-thiea-2-ylpyrimidine-4- 

cadx)xaiiiide 



352 



-140- 
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25 




5,6Hdihydn)xy-N-prQp-2-ynyl-2- 
tfaiea-2^^pyiiimdine-4-caiboxaii]ide 



276 



26 



nXj-^ oh 



5,6-d[ihydroxy-N-(2-hydroxyphenyl) 
2-tfaien-2-ylpyimii(iiiie-4- 
carboxamide 



330 



27 




N-(l-beii2ofuran-2-ylmethyl>5,6- 
dihydroxy-2-t]iiai-2--yIpyriinidine-4- 
caiboxamide 



368 



28 




N-(3-chloro-4-fluorobenzyl)-5,6- 
dihydroxy-2-thiea-2-ylpyniiudme-4- 
carboxamide 



380 



29 




N-(3.5-dichlorobeiizyl).5,6- 
dihydroxy-2-tMeo-2-ylpyriiiiidin&4- 
caiboxamide 



397 



30 




N-(2,5-dimethoxybaizyl)-5,6- 
dihydroxy-2-du«i-2-ylpyiiiDidiiie-4- 
caiboxamide 



388 



31 




N-(2,3-dihydro- l-bmzofuran-S- 

ylmethyI)-5,6-dihydroxy-2-thien-2- 

ylpyniiiidine-4-carboxaiiiide 



370 



32 



OH 




N-(2-chloro-6-phenoxybeiizyl)-5 ,6- 
dihydroxy-2-duen-2-ylpyriiiuduie-4- 
carboxamide 



454 
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33 




N-{l,2-diphenyIediyl)-5,6- 
dihydroxy-2-tMen-2-ylpyiiimdme-4- 
caiboxamide 



418 



34 




N-(l,r-biphaiyl-3-ylmethyI)-5.6- 
dihydroxy-2-tiuen-2-ylpyiimidme-4- 
caiboxanude 



404 



35 




N-(23-diniethylbenzyl>5,6- 
dihydioxy-2-tWen-2-ylpyrimidine-4- 
caiix>xanude 



356 



36 




N-C^-chlQro-6-'methyibenzyl)-5,6- 
dihydioxy-2-thien-2-ylpyriinidin6-4- 
carboxamide 



376 



37 



OH 



5,6-dihydroxy-N-(pyridiii-3- 
ylmethyl)-2-thien-2-ylpyriinidine-4- 
carboxamide (HCl salt) 



329 



38 




5,6-dihydroxy-2-thien-2-yl-N-[3- 

(tiifluoromethoxy)benzyl]pyriinidin 

e^4-carboxamide 



412 



39 




N-[3-fluoro-5- 

(trifluoiomediyl)beQzyl]-5,6- 
dihydroxy-2-thien-2-yIpyiiinidine-4- 
carboxamide 



414 



40 



OH 












o 


F 



N-[2-fluon>-5- 

(trifluorametfayl)beDzyl]-5,6- 
dihydroxy-2-thien-2-ylpyriimdme-4- 
carboxamide 



414 



-142- 
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41 



OH 




N-<33-difluorobenzyI)-5,6- 
d[ihydroxy-2-tfaieii-2'-ylpyiiimdine-4- 
carboxamide 



364 



42 



OH 





N-(4-chloro-2-fluorobenzyI)-5,6- 
dfflbydroxy-2-thien-2-ylpyriinidme-4- 
caiboxamide 



380 



43 




5,6-dihydroxy-N-(3-methoxybenzyp 
2>tfaien-2-ylpyriimdm&4- 
carboxamide 



358 



44 





N-[4-fhioro-2- 
(trifluorometfayl)ben2yl]-5,6- 
dihydroxy-2-tMen-2-ylpyriniidm&-4- 
carboxamide 



414 



45 




N-{3-chlorobeiizyl)-5,6-dihydroxy-2 
dueii-2-ylpyiiinidiae-4-K:arboxaimde 



362 



46 



OH 



iJ 





N-(2-chlorobenzyI>-5.6-dihydroxy-2 
ttuen-2-ylpyninidme<4-caibQxaimde 



362 



47 




5,6-dihydroxy-N-(I-phenylpropyI)-2 
tfiien-2-ylpyrimidine-4-carboxaiiiide 



356 



48 




N-[4-fliioio-3- 
(trifluoromediyl)benzyl]-5,6- 
dihydroxy-2-thien-2-ylpyriinidine-4- 
carboxamide 



414 



-143- 
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49 




benzyl 2-{4- 

[(beiizylaiiimo)caibcmyi]-5,6- 

dihydroxypyn3Bidiii-*2*yl}tiiien-3' 

ylcaibamate 



477 



50 



N-(23-dihydiO'lH-inden.2-yl)-5,6- 
dihydroxy-2-tiiien-2-ylpyrimidinc-4- 
caiboxamide 



354 



51 




N-(3-£luorob«izyl>'5,6-dihydroxy-2- 
thiea-2-y^yiimid[m&4-caiboxaiiiide 



346 



52 



5,6-dihydroxy-N-(4-hydroxy-3- 

methoxybeQzyl>2-tfueii-2- 

ylpyrixmdme-4-carboxamide 



374 



53 



N-(3,4-dichlorob«izyI)-5,6- 
dihydroxy-2>tfaien-2-ylpyiiiiiidin&4- 
caiboxamide 



397 



54 




N-{4-fluorobeiizyl)-5,6-dihydroxy-2- 
l}iien-2-yIpyii]iiidiiie-4-caiboxainide 



346 



55 



OH 





5,6-dihydroxy-N-(3-nitrobenzyl)-2- 
t]iien-2-ylpyiinudme'4-caiboxanude 



373 



56 




N-(2,4-^cWoiobenzyI)-5,6- 
dihydroxy-2-tfucn-2-ylpyriiiiidme-4- 
carboxamide 



397 



-144- 
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57 



N-(3,4-<iifluoroben2yl>5,6- 
dihydlioxy-2-tMCT-2-ylpyrimidme-4- 
caiboxamide 



364 



58 




5,6-<iihydroxy-2-thien-2-yl-N-(2,4,6- 
trimethoxybenzyl)pyriimdin&4- 
caiboxamide 



418 



59 




5,6-dihydroxy-N-( 1- 

naphthylmetIiyl)-2-thien-2- 

ylpyiinudine^4-carboxamide 



378 



60 




o 



N-(3.4-dimethoxybeii2yI)-5.6- 
dihydroxy-2-tfaiea-2'-ylpyriinidme-4- 
carboxamide 



388 



I 



61 




N-{2,6-difluorobenzyl)-5,6- 
dihydroxy-2-thien-2-ylpyrinudme-4- 
carboxamide 



364 



62 




N-(2.5-difluorobeTizyl)-5,6- 
dihydroxy-2-thien-2-ylpyriinidiue-4- 
carboxamide 



364 



63 




N-(4-chlorobenzyl)-5,6-dihydroxy-2 
duen-2-ylpyriinidm&4-carboxainide 



362 



64 




N-(2,4-difluorobenzyl)-5.6- 
dihydroxy-2-tliien-2-yIpyiiinidine-4- 
carboxamide 



364 



-145- 
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65 


s -JL JU^ JL ^cH, 

iJ 1 


5,6-dihydTOxy-2-tiiiCT-2-yl-N-(3.4^ 

tiiinedioxybeDzyl)pyriinidine-4- 

caiboxamide 


418 


A 


66 




N-(34-dHnedioxybenzyl)-5.6- 

dihydroxy-2-tMai-2-ylpyriiiiidine-4- 

caiboxamide 


388 


A 


67 




5,6'dihydroxy-N-{4-methylbeiizyl)- 

2-4ien-2-ylpyriinidine-4- 

carboxamide 


342 


A 


68 


OH 


N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-thien-2-ylpyrimidijie-4- 

carboxanude 


372 


A 


69 




5,6-dihydroxy-2-thien-2-yl-N-(fliien- 

2-ylmethyl)pyriimdiiie-4- 

carboxamide 


334 


A 


70 




N.beiizyi-2-[3-{{t(2- 
chlon)benzyI)ainino]carbonyl ) 
ainmo)thien-2-yl]-5,6- 
dihydroxypyriimdine-4- 
caiboxamide 


08 (M-] 


A 


71 


OH 


N-(23-dihydn>-lH-mden-l-yl)-5,6- 
dihydroxy-2-tiiien-2-ylpyrinudine~4- 
caiboxamide 


354 


A 


72 




N-[H3-furyl)ethyl]-5,6-dihydroxy- 

2-thien-2-ylpyriniidine-4- 

caiboxamide 


332 


A 



-146- 



wo 03/035076 PCT/GB02/04742 



73 




N-(13-beiizodioxol-5-y]inethyl)-5,6| 372 
dihydn)xy-2-thien-2-ylpyriimdme-4- 
carboxainide 



74 



OH 



5,6-dihydioxy-N-[ l-(5-oxo-4^- 
dihydit>-lH-lA4-triazoi-3-yl)ethyl] 
2-thien-2-ylpyriinidine-4- 
caiboxamide 



349 



75 



OH 




5,6-dihydioxy-N-{1.3-thiazol-5- 
yImethyi)«2-tfaien-2'-ylpyri]nidme-4- 
carboxamide 



335 



76 



OH 





5,6-dihydroxy-N-(2-medioxyben2yI) 

2-(5-nitiotfaien-2-yl)pyriinidine-4- 

carboxamide 



403 



77 




N-beiizyl-5,6-dihydroxy-2-(5- 

mtiodiiea-2-yl}pyiiimdme-4' 

carboxamide 



373 



78 




N-(3-chlora-4-metbylbenzyI>-5,6- 

dihydroxy-2-(5-mtrothicii-2- 

yI)pyriimdine-4-carboxainide 



421 



79 




N-beiizyl-5,6-dihydn)xy-2-(5- 

metfayitfaieQ-2-yI)pyiiixiidme-4' 

cazboxamide 



342 



80 




N-(2,4-dimethoxybenzyl)-5,6- 
dihydroxy-2-thien»2-yIpyiimidme-4- 
caiboxanude 



388 



-147- 
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81 


OH ^^y^p 


N-[3^bis(triflttoiomethyl)ben2yl]- 

5,6-dihydroxy-2-thien-2- 

yipyriimdin&4-caiboxaiiude 


464 


A 


82 


<J 


OH 

O 


5.6-<lihydioxy-N-(lH-mdo!-3- 

ylmetfayl)-2-lhiai-2-ylpy]iaud]ne-4- 

caiboxamide 


367 


A 


83 




OH 


N-[l-(2-fuiyl)efliyl]-5,6-dihydroxy- 

2-thieQ-2-ylpyiimidine-4- 

carboxamide 


332 


A 


84 




OH 


5,6-dihydroxy-N-(isoxa2ol-3- 

ylmethyl)-2-thien-2-ylpyriimdine-4- 

caiboxamide 


319 


A 


85 




OH 


5,6-dihydroxy-N-[(4-methyl-1^5- 

oxadiazol-3-yl)methyI]-2-tfueD-2- 

yIpyiiinidme-4-caiboxainide 


334 


A 


86 




O 


5,6-dihydroxy-N-(qumoIin-3- 

ylmethyI)-2-thieii-2-ylpyrimidiii&4- 

carboxamide 


379 


A 


87 


OH 


N-(l-beiizotfaien-3-yIiBethyI)-5,6- 

dihydroxy-2-thien-2-ylpyriimdine-4- 

caiboxamide 


384 


A 


88 


S v*^^ 


OH 

o 


5,6-dihydroxy-N-(lH-mdol-2- 

ylineliiyl)-2-dueD>2-ylpyiiimdtDe-4- 

carboxamide 


367 


A 
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89 


OH 

rY fS 

vi T 


5,6-dihydroxy-N-(13-thiazol-2- 
y]inediy0-2-tfaiea-2--ylpyxiimdme--4- 

L^Ut/UAdUllUC 


335 


A 


90 




5 ,6-<iihydiDxy-N-{iimdazo[l ,2- 
a]pyridlin-2-y]metfayO-2-dueii-2- 

vlnvrinif Htn ft-A-f^rfinv ami Ha. 


368 


A 


91 


OH 


N-[(l,3-dimethyl-lH-pyra2ol-4- 
yDmethyl]-5,6-dihydroxy-2-thien-2- 

vlnvrimi Hinft-A-rarftnT ami ri«* 


346 


A 


92 




N-{l-beo2othieo-2-ylinethyI)-5,6- 

dihydroxy-2-thien-2-ylpyriinidine-4- 

carboxamide 


384 


A 


93 


OH 


5,6-dihydroxy-N-[(5-phenyl-1.3.4- 

oxadia2ol-2-yI)methyI]-2-thien-2- 

ylpyTimidine-4-caiboxamide 


396 


A 


94 




N-(3-chloro-2-mediyIbeiizyl)-5,6- 

dihydroxy-2-tbien-2-ylpyriinidine-4- 

caiboxamide 


376 


A 


95 


OH a 


N-<5-chlaro-2-metfayIbenzyl)-5,6- 

dihydroxy-2-diiea-2-ylpyrimidine-4- 

carboxamide 


376 


A 


96 


OH 


N-(4-chloio-2-inediylben2yl)-5,6- 

dihydroxy-2-thien-2-ylpyriniidine-4- 

carboxaxnide 


376 


A 



-149- 
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97 


i.Ji o L. 


N-(2^-<iimeAyIbenzyl)-5,6- 

dihydroxy-2-tWen-2-ylpyriiiiidme-4- 

caiboxamide 


356 


A 


98 




N-(2,4-dimethylbaizy]}-5,6- 

dihydiDxy-2-lMCT-2-ylpynimdine-4- 

carboxamide 


356 


A 


99 


OH 


N-(3,4-dmiethyIbenzyl)-5,6- 

dihydiDxy-2-thiai-2-ylpyriiiudme-4- 

caiboxamide 


356 


A 










100 


OH cHral 


N-[(lR)-2,3-dihydn>-lH-inden-l-yl] 

5,6-dihydroxy-2-thien-2- 

ylpyriiiudine-4-carboxaiiiide 


354 


A 


101 


OH 

Js^OH 


N-(2-furylmethyl)-5,6-dihydroxy-2- 
tMen-2-ylpynn]idme-4-carboxaiiiide 


318 


A 


102 


OH 


5,6-dihydroxy-N-(l-phenylethyl)-2- 
tfaiea-2-ylpyriimdme-4-caiboxaimde 


342 


A 


103 


OH Chbal 


5,6-dihydioxy-N-[(lS)-l- 

phenylethyI]-2-tfaien-2-ylpyiiimdiiie' 

4-carboxainide 


342 


A 


104 


OH CtUial 

Alp 


5,6-dihydroxy-N-[(lR)-l- 

phenylethyl]-2-thien-2-yIpyiiimdine 

4-carboxainide 


342 


A 
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105 




methyl 4-({[(5,6-dihydioxy-2-thien- 

2-ylpyrimidin-4- 
yI)carbonyl]amino}metfayl)benzoate 



386 



106 




N-{3-biDHiobenzyI)-5,6-dihydroxy-! 
tMai-2-yIpyriimdiiie-4K:aibQxamide 



407 



107 




N-(4-bromobMi2yI)-5,6-dihydroxy-2 
thien-2>ylpyriinidme-4-carbQxamide 



407 



108 




5,6-dihydroxy-N-[4- 

(methylsulfonyl)benzyl]-2-tfaiai-2- 

y^yTiinidine-4-caiboxamide 



406 



109 




5.6-dihydroxy-N-(1.2.3.4- 

tetrahydronaphthalen-l-yl)-2-tluen- 

2-ylpyrimidine>4-caiboxaniide 



368 



110 



OH 





N.[(lS)-23-dihydro-lH-inden- 1-yl] 

5,6-dihydroxy-2>]liien<2- 

ylpyiiznidme-4-carboxamide 



354 



111 




5,6-dihydn)xy-2-thien-2-yl-N-{[6- 
(trifluon)mediyI)pyridin-3- 
yljmethyl }pyrimidme-4- 
caiboxamide (HCl salt) 



397 



112 




N-[(l^diinethyl-lH-pyrazol-4- 

yI)mediyl]-5,6-dihydroxy-2-thien-2- 

ylpyrimidine-4-caiboxamide 



346 



-151- 
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113 




5,6-dihydioxy-N-[(3-methylisoxazol 
5-yOinediyl]-2-tiiieD-2-yIpyiiimd^e 
4-caiboxainide 


333 


A 


114 




N-(23-dinietfaoxybeiizyl)-5-hydiox> 
6-ii]e&oxy-2-&ieii-2-ylpynniidiiie-4 
carboxamide 


402 


A 


115 




N-{l,3-beiizodioxol-5-ylmethyl)-5- 

hydroxy-6-metfaoxy-2-tfaien-2- 

yIpyriimdme-4-caiboxaimde 


386 


A 


116 




N-(4-fluorobeiizyl)-5-hydiDxy-6- 

medioxy-2-tbien-2-yIpyriimdiiie-4- 

carboxamide 


360 


A 


117 




N-(2,4-difluorobenzyI)-5-hydroxy-6- 

inethoxy-2-tfaien-2-ylpyriimdine-4- 

caiboxamide 


378 


A 


118 




4-({[(5,6-dihydroxy-2-tfiicn-2- 
ylpyrimidin-4- 

yi)carbonyl]aiiiiDp }inethyI)benzoic 
acid 


372 


A 


119 




N-[3-(3-acetylphenyl)piop-2-ynyl]- 

5,6-dihydroxy-2-thien-2- 
ylpyTiinidine-4-carboxamide 


394 


A 


120 


OH 


5,6-dihydioxy-N-pheiiyl-2-thien-2- 
ylpyriniidine-4-caiboxaniide 


314 


A 


121 




5,6-dihydroxy-N-(3-methyn)enzyl)- 

2-thira-2-ylpyrimidine-4- 

carboxamide 


342 


A 



-152- 
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122 




5,6-dihydroxy-N-[(2-metfayH,3- 
thiazol-4-y])metfayl]-2-^en-2- 
ylpyniz]idin&4-caiboxan]ide (HQ 



349 



123 




5,6-dihydn)xy-N-[(4-phCTyH3- 
tliiazoI-2-yi}ine%I]-2-tfaiea-2- 
ylpyiiii]idin&4-caii>oxaimde (HCI 
salt) 



411 



124 




5,6-diTiydioxy-N-[(5-methyl-lH- 
l,2,4-triazol-3-yl)methyrh2-thiai-2- 
ylpyTiiiudine-4-carboxainide (HQ 
salt) 



333 



125 



5.6-dihydroxy-N^[(4-methyl-l,3- 
thia2ol-2-yl)inethylJ-2-(hien-2- 
ylpyiiinidme-4-carboxaiiiide (HQ 
salt) 



349 



126 




5,6-dihydroxy-N-(6,7,8,9-tetraIiydro 

5H-benzo[7]annulen-7-ylmethyl)-2 

tiiien-2-ylpynmidine-4-carboxaimde 



396 



127 




N-CH, 



5.6-dihydroxy'N-[(l-methyMH- 
pyTa2ol-4-yl)iiiethyl]-2-thien-2- 
ylpyriinidme-4-caiboxamide (TFA 
salt) 



332 



128 




5.6-dihydroxy-N-[(2-pheayl-l,3- 
duazol-4-yl)methyl]-2rtiiiea-2- 
ylpyrunldm6-4-caiboxaimde (TFA 
salt) 



411 



129 




5,6-dihydroxy-N-(lH-unidazol-2- 
ylmethyl)-2-diien-2-ylpyriinidin&4- 
caiboxamide (TFA salt) 



318 



-153- 
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130 




OH 


teit-butyl 3-({[(5.6-dihydroxy-2- 

thiea-2-ylpyiimid2n-4- 

yl)ca]iK>nyi]aimiio}methyI)benzylca 


457 


A 


131 


8^ 


GH 


tert-butyl [3-({[(5,6-dihydioxy-2- 
thiea-2-ylpyriimdin-4- 
yi)caiboiryl]anuno} 
mefliyl)pheiiyQacetate 


442 


A 


132 


o 




5,6-dihydroxy-N-[2-(lH-indoI-3- 

yI)ben2yl]-2-thien-2-ylpyrinii<Jine-4- 

caiboxamide 


443 


A 


133 




OH 

o ^ 


N-j3-(ainiD0niethyI)benzyl]-5,6- 
dihydroxy-2-thien-2-y^)yriimdme-4- 
carboxamide (TFA salt) 


357 


\ 


134 


<J 


OH 


N-(2-(aiiiinomethyl)benzyl]-5,6- 

dihydroxy-2-thien-2-ylpyrimidme-4- 

carboxamide 


357 


A 


135 






5,6-dihydroxy-N-.[2KlH-mdol-3- 

yhncthyI)benzyl]-2-tbien-2- 

yIpyriniidine-4-caifooxaimde 


457 


A 


136 




11 J _K. JL J 


tert-bulyl 3-[2-({[(5.6-dihydroxy-2- 
thien-2-ylpyrimidin-4- 
yl)caibonyl]amiiio } methyl)beiizyl]- 
IH-indole-l-carboxylate 


557 


A 


137 




OH 

C-T} 


5,6-dihydroxy-N-[3-(lH-indol-3- 

ylmethyI)benzyl]-2*dueQ-2- 

ylpyriinidine--4^aiboxamide 


457 


A 



-154- 



wo 03/035076 



PCT/GB02/04742 



138 




tert-butyl 3-[3-({[(5.6-<iihydioxy-2- 
tfaien*2-ylpyiunidlm-4- 

IH-indole-l-caiboxylale 


557 


A 


139 




5.6-dihydiDxy-N-[4-(lH.mdol-3- 
ylinethyl)benzyri-2-thien-2- 

ylpyrimidiTift-d-cflrtiOHjiTlfitdfi 


457 


A 


140 




5,6-dihydroxy-N-[3-(lH-mdol-3- 

yl)beiizyr|-2-tfai«i-2-ylpyiijiudline-4- 

carboxamide 


443 


A 


141 


\) 


2-[3-({[(2- 

chlon)benzyl)amiiio]carbonyl} amin 
o)thien-2-yl]-5,6- 
dihydroxypyriimdme<4- 
caiboxamide 


420 


A 


142 




N-(2-chlorobenzyl)-2-[3-({[(2- 

chlorobeiizyl)aniino]caibonyl}ainin 

o)thien-2-yl]-5.6- 

dihydroxypyriiiudinc-4- 

carboxamide 


42(M-1 


A 


143 




5,6-dihydioxy-N-methyl-N-( 1- 

naphthylmethyl)-2-liiiea-2- 

yIpyriimdine-4-caiboxaiiiide 


392 


A 


144 


OH CM 

CO 


5,6-dihydroxy.N-[(lR)-Hl- 

naphthyl)ethyl]-2-thieii-2- 

ylpyrixnidine-4-caiboxamide 


392 


A 



-155- 



wo 03/035076 



PCT/GB02/04742 



145 


OH ctiSat 

^^^^ 


5.d-dihydroxy-N-[(lS)-l-(l- 

iiaphthyl)etfayl]-2-diien-2- 

ylpyinnidmeH4-caiboxaniide 


392 


A 


146 




5.6-dihydroxy«N-[(lR)-2-hydioxy-l 
phenyletfayr|-2-diien-2-ylpyiiimdm& 
4-carboxaimde 


358 


A 


147 


OH 


5.6-dihydroxy-N-[2<2- 

iiiediQxyph^yl)etbyI]-2-tfaien-2- 

ylpyriiiiidme-4-caiboxaixiide 


372 


A 


148 


OH 


5,6-<iihydroxy-N-[2-(4- 

mtropheiiyl)ethyl]-2-dueii-2- 

ylpyiiinidm&4>caiboxamide 


387 


A 


149 




5,6-dihydroxy-N-t2-(lH-iiidoU3- 

yl)etfayI]>2>tfaieii-2-ylpynniidine-4- 

carboxamide 


381 


A 


150 


OH 


5,6-dihydroxy-N-[2-<5-inethoxy-lH- 

indol-3-yl)ethyl]-2-thien-2- 

yIpyrmiidine-4-caiboxaiiude 


411 


A 










151 




5,6-dihydioxy-N-[3-(2- 

oxopynolidin-l-yl)pn)pyl]-2-thien-2 

ylpyxiniidin&4-carboxaimde 


363 


A 


152 


OH otaf 


5,6-dihydroxy-N-[(lR)-l-(4- 

methoxyphenyl)ethyl]-2-thien-2- 

ylpyriinidiiie-4-carboxamide 


372 


A 



-156- 



wo 03/035076 



PCT/GB02/04742 



153 






N-{13-benzodioxol-4-yIinethyI)-5,6 
dihydroxy-2-duen-2-ylpyiiimdine-4 
caiboxandde 


372 


A 


154 


{/^^ 


0 


N-<2-benzylphaiyl)-5,6-dihydroxy- 

2-tfiien-2-ylpyriimdme-4- 

caitoxamide 


404 


A 


155 




N-(4-baizylphenyl>5,6-dihydroxy- 

2-tMen-2-ylpyrimidme-4- 

carboxamide 


404 


A 






XMH-^^-ciinyuro- 1 ,4-dwizocuoxiii-2- 
ylmcliiyl)-5,6-dihydroxy-2-thien-2- 
yj^yrimidine-4-carboxaimde 


386 


A 


157 




5,6-dihydroxy-N-[( l-pyTiinidin-2- 
ylpiperidin-3-yI)methyI]-2-thieii-2- 
y]pyri]nidin&4-caiboxaimde (TFA 
salt) 


413 


A 


158 




5,6-dihydioxy-N-[(4- 
phenylmorpholm-2-yl)mediyl]-2- 
^ea-2-ylpyiiimdine-4-caiboxamide 
(TFA salt) 


413 


A 


159 


OH 


p 


5,6-dihydroxy-N-(2- 

phenylcyclopropyl)-2-thien-2- 

ylpyninidm&4-caii)oxaniide 


354 


A 



-157- 



wo 03/035076 



PCT/GB02/04742 



160 




5.6-dihydroxy-N-[2-<2-phenyl-lH- 

indoI-3-yl)elfayr|-2-thieii-2- 

yIpyriimdine-4-caiboxamide 


457 


A 


161 


OH diiral 

<AVoo 


N-[(lS>l-bwizyl-2-hy<Jioxyethyl]- 

5,6-dihydroxy-2-thien-2- 

ylpyriinidine-4-caiboxanude 


372 


A 


162 


9" CWral 


5,6-dihy<lioxy-N-[(lR)-l-(3- 

inethoxyphenyI)etiiyl]-2-thien-2- 

ylpyninidine-4-caiboxaimde 


372 


A 


163 


9" ciAtf 

VX 0 CH, 


5,6-dihydioxy-N-[(lS)-H3- 

mettioxyphenyl)etfayl]-2-ti]ien-2- 

ylpyrimidine-4-carboxamide 


372 


A 


164 


OH 


5,6-dihydroxy-N-[(lS)-2-hydroxy- 1- 
phenylethyI]-2-tiuen-2-ylpyiiinidme- 
4-caiboxamide 


358 


A 


165 


OH Chiral 
HO 


5,6-dihydroxy-N-[(lIUS)-2- 
hydroxy-23-dihydio-lH-inden-l-yl] 
2-thieD-2-ylpyniiudiiie-4- 
caiboxamide 


370 


A 


166 




tert-butyl 2-({2-[4-(aminocarbonyI> 
5,6Hfihydroxypyriimdm-2-yl]tliicn-3 
yl)amino)-2-oxo-l- 
phenylethylcarbamate 


486 


A 



-158- 



wo 03/035076 



PCT/GB02/04742 



167 


OH 


2-(3- 

{ [ammo(pfaaiyOacetyT|a]niiio}tlueD- 

2-yI>5,6-dihydroxypyrinn<iine-4- 
carboxainide (TFA salt) 


386 


A 


168 




2-(3- 


476 


A 






{ [ainino(phaiyl)acelyl]aiiimo } tlilen- 










2-yl)-N-beiizyl-5,6- 








dihydioxypyiiinidine-4> 










caitxuuomde (TFA salt) 

















Table 2 



1 




N-(3-chlorobenzyl)-2-{4-[({ [(2- 
chlorophenyl)sulfonyl]aimDo}ca]ix> 
nyl)animo]thien-3-yI }'5,6- 
dihydroxypyriinidme-4- 
carboxamide 


594 


G 


2 


OH 


N-benzyl-5,6-dihydroxy-2-thien-3- 
yIpyiiiiiidiii&4-caTboxa]mde 


328 


A 


3 


a 


2W{[(2,3- 

dichlorobenzyl)aniino]carbonyl } 

ainino)thien-3-yi]-5,6-dihydroxy-N- 

iixetfaylpyriimdme-4-carboxamide 


468 


G 



-159- 



wo 03/035076 



PCT/GB02/04742 



4 


OH 


2-{4-[({[(2- 

chloropbrayl)su]fbnyl]aii]ino} 

carbonyI)ainmo]thien-3-yl)-N-(23- 

dimethoxybenzyI)-S,6- 

dihydioxypyriimdine-4- 

carboxamide 


620 


G 


5 


OH 

\ 


N-b^yl-2-(4- 

1 t\U^JLL6jf IntlJIliUyt^ai 111 iiiyiJ^iniTiii j-^- 

tfaienyl)-5,6-dihydroxy-4- 
pyiimidinecarboxainide 


476 


G 


6 


a 


2-{4-[({[(2. 

chlorophenyl)sulfonyl]amino }carbo 
ny I)ainino]tluen-3-yl } -5,6- 
dihydroxy-N-(2- 
phenylethyl)pyrimidine-4- 
carboxamide 


574 


G 


7 


OH 

o 


2-{4-[({[(2- 

chloiophenyOsii]fonyl]aniiiio } 
carbonyl)aimiio]tiuen-3-yl } -5,6- 
dihydroxy-N-mediylpyriimdme-4- 
caiboxamide 


484 


G 


8 


OH 


N-benzyl-5,6-dihydroxy-2-[4- 
({[(thien.2- 

yliiiethyl)ainiiio]carbonyl } ainino)thi 
eii-3-yl]pyriniidiiie-4-carboxainide 


482 


G 



-160- 



wo 03/035076 



PCT/GB02/04742 



N 




5,6-dihydroxy-N-methyl-2-[4- 
({ [(phenylsulfonyI)amino]carf)onyl} 
animo)tfai^3-yl]pyriimdme-4- 
caiboxamide 



450 



Tables 



1 



OH 



N-(3,4-difluarobenzyI)-5,6- 
dihydroxy-2-(l,3-thiazol-2- 
yl)pyii£Did[ine-4-carboxamide 



365 



OH 



N-(4-fhiorobenzyl)-5,6-dihydioxy-2 
(13-thiazol-2-yI)pyrimidine-4- 
caiboxamide 



347 



OH 



N-(3,4-dichlorobeiizyl>5,6- 
dihydroxy-2-(l,3-thia2ol-2- 
yl)pyiiiiiidine-4-cartx>xaniide 



397 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-{l,3-thiazol-2-yI)pyrimidinc-4- 

carboxamide 



373 



OH 

V-N O 



N-(3-fluorobeiizyl)-5,6-dihydroxy-2- 
( 1 3-thiazol-2-yl)pyrimidine-4- 
caiboxamide 



347 



-161- 



wo 03/035076 PCT/GB02/04742 




N-(2,4^difluoiobaizyl)>5,6- 

dihydroxy-2-(l,3-tibiazol-2- 
yl)p>Tnmdme-4-carboxaniidc 



365 




5,6-dihydroxy-N-{l- 

naphtfaylmetiiyl)-2-(l,3-tbia2ol-2- 

yl)pyiimidme-4-caiboxaniide 



379 




N-(2-chiorobeii2yl)-5,6-dihydroxy-2 
(13^azol-2-yl)pyiiiDidme-4- 
carboxamide 



363 



ii 





5,6-dihydroxy-N-(2-methoxybenzyl) 
2-( l,3-thiazol-2-yl)pyriimdinD-4- 
caiboxamide 



359 



10 




N-(4-chIorobenzyI)-5,6-dihydroxy-2 
(l,3-thiazol-2-yl)pyrimidin©-4- 
carboxamide 



363 



11 



OH 



V-N O 




N-(3-chloro-2-methyIben2yI)-5,6- 

dihydroxy-2-(13-tiiiazol-2- 

yl)pyTiimdme-4-carboxanude 



377 



12 



OH 




,0H 
O 




N-(2^-difluorobenzyI)-5.6- 
dihydroxy-2-{l,3-thiazol-2- 
yl)pyriiiiidine-4-carboxainide 



365 



-162- 



wo 03/035076 PCT/GB02/04742 



13 




F 


N-[4-£hioro-3- 
(trifluorometfayI)bCTzyO-5,6- 
dihydroxy-2-(l,3-tiiiazol-2- 
y])pyriimdine-4-carbQxainide 


415 


A 


14 


F 

OH F-X^F 

u T 


N-[3-flucMX>-5- 
(tnfluon)methyl)b^)zyl]-5,6- 
dihydroxy-2-(l,3-thiazol-2- 
yl)pyrimidiD&4-carboxaimde 


415 


A 


15 


OH CH, 


N-<3,4-dimethoxybenzyl)-5,6- 

dihydzoxy-2-(13-^iiazol-2- 

y])pyiiimdiD6-4-caiboxamid& 


389 


A 


16 


OH 

V-N 0 

1 


Jl 


5,6-<iihydroxy-2-(l,3-thiazol-2-yl>. 
N-[2- 

(tiiflaon)methyI)benzyl)pyrimidine- 
4'Carboxamide 


397 


A 


17 


OH 

V-N O 




N-(3,5-<iifluorobeiizyl)-5,6- 
dihydroxy-2-{l,3-diiazol-2- 
yl)pyrixmdline-4-caTboxaimde 


365 


A 


18 


U T 




5,6-dihydroxy-N-{3-methoxybenzyl) 

2-(13-tMazol-2-yl)pynimd[ine-4- 

caiboxamide 


359 


A 


19 


OH 


N-(3,4-dimediylbenzyI)-5.6- 

dihydroxy-2-(l,3-thiazol-2- 
yI)pyriimdme-4-carboxainide 


357 


A 



-163- 



wo 03/035076 



PCT/GB02/04742 



20 


OH 

O 


N-ben^l-5,6-dihydioxy-2-(13- 

thiazol-2-yl)pyiiimdine-4- 

caiboxamide 


329 


A 


21 


OH 


N-(l-benzotbien-3-ylmethyl)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

y0pyrixmdine-4-caitx>xamide 


385 


A 


22 


OH 


N-(2,3-dihydro-lH-mden-l-yl)-5,6- 

dihydioxy-2-(13-tbiazol-2- 

yI)py]iiiiidme-4K:aiboxamide 


355 


A 


23 


OH 


N-(23-dihydro- lH-indeii-2-yI)-5,6- 

dihydroxy-2-(l,3-thiazol-2- 

yl)pyriinidine-4-caiboxaimde 


355 


A 


24 


OH ^ 
O 


5,6-dihydroxy-N-(4-methoxyben2yl) 

2-(13-thiazol-2-yl)pyriinidine-4- 

caiboxamide 


359 


A 


25 


<J T 


N-(3-chIon>-4-ine±ylbenzyI)-5,6- 

dihydroxy-2-(13-diiazol-2- 

yOpynii3idin&4-caii)Qxaimde 


377 


A 


26 


OH 


N-[4-fluoio-2- 
(brifluoromethy I)benzyl]-5 ,6- 
dihydn)xy-2-(13-duazol-2- 
yI)pyrixx]idin&4-caiboxainide 


415 


A 



-164- 



wo 03/035076 



PCT/GB02/04742 



27 


A" / 

cr T 1 




N-(2,3-<iunethoxybeiizyI)-5,6- 

dihydioxy-2-(13-thia2ol-2- 

yl)pyniDidme-4-caiboxainide 


389 


A 


2S 




N-(l,3-benzodioxol-5-ylmetbyl)-5.6 

dihydiDxy-2-(13"tbia2ol-2- 

yl)pyxiiiiidme-4-carboxamide 


373 


A 


29 


ii T 1 


r 


5,6-dihydioxy-2-(13-tMazol-2-yl)- 
N-(2,4,6- 

tnniethoxybeiizyl)pynimdiiie-4- 
caiboxamide 


419 


A 


30 


OH 


?' 


N-(2,4-dimethoxybenzyl)-5,6- 

clihydioxy-2-(l^tbiazol-2- 

yl)pyrizmdine-4-carboxamide 


389 


A 


31 




N-beiizyl-5 ,6-dihydioxy-2-{6- 
methoxy-1 ,3-benzothiazol-2- 
yI)pyrimidine-4-carboxaiiiide 


409 


A 



Table 4 



1 




N-(4-fluorobaizyl)-5,6-dihydroxy-2- 

(2-mediyM3-thiazol-4- 

yI)pyiiimdme-4-cazboxaii]ide 


361 


A 


2 




N-(2.4-difluorobenzyl)-5,6- 

dihydioxy-2-(2-methyH,3-thiazol-4 

yI)pynimdine-4-carboxamide 


379 


A 



-165- 



wo 03/035076 



PCT/GB02/04742 



3 




o 


N-beiucyl-5,6-dihydioxy-2-(2- 

metfayl-13-tibiazol-4-yl}pyriimdine- 

4-caiboxainide 


343 


A 


4 






N-(l ,3-beiizodioxol-5-ylinethyl)-5,6 
dihydroxy-2-(2-methyl-l,3-thiazoM 
yI)pyiiniidin&-4-caiboxaniide 


387 


A 


5 






N-(2,3-dimeflioxybeiizyl)-5,6- 

dihydroxy-2-(2-mediyH,3-thia2ol-4 

yI)pyiiimdine-4-carboxainide 


403 


A 



Table 5 




N-baizyl-5,6-dihydioxy-2-(2- 

metiiyIphenyl)pyriimdtoe-4- 

carboxamide 



336 




N-(2-ethoxybenzyI)-5,6-dihydroxy- 

2-(2-iiictfaylphenyl)pyiiimdine-4- 

caiboxamide 



380 




N-[4-fluora-3- 

(trifluoroinetfayI)benzyl]-5,6- 
dihydroxy-2-(2- 
methylphenyl)pyrimidine'4- 
carboxamide 



422 




N-(4-fluoroben2yl)-5,6^ihydroxy-2 

(2-methylpheDyl)pyriniidine-4- 

carboxamide 



354 



-166- 



wo 03/035076 PCT/GB02/04742 




N-{2,3-diinethoxybeiizyI)-5,6- 
dihydroxy-2-(2- 
methylphenyl)pyriinidin&4- 
carboxamide 



396 




N-(3-chlaio-4-methyIbeazy1)-5,6- 
dihydroxy-2-{2- 
mediylphenyl)pyiiimdin&4- 
caiboKamide 



384 




5,6-dihydroxy-N-(3-methoxybeiizyI) 
2-(2-methylphenyl)pyriiiiidme-4- 
caitoxaxnide 



366 




N-(3,4-difluorobenzyI)-5,6- 
d[ihydroxy-2-(2- 
methylphenyl)pyiiiiudin&4- 
carboxamide 



372 




N-(2,4-difluorobenzyl)-5,6- 
dihydroxy-2-(2- 
methylphenyl)pyriiiiidiiie-4- 
carboxamide 



372 



10 




N-benzyl-5,6-dihydroxy-2- 
pheoylpyiimidine'4-caiboxamide 



322 



11 




N-{2,3-dimethoxybeiizyl)-5,6- 
dihydroxy-2-{2-[(pyridm-2- 
ylcarbonyI)amino]phaayl }pyiiimdin 
e-4-carboxamide 



502 



12 




N-[4-fluor<>-2- 

{trifluoroniethyl)beiizyr|-5,6- 
dihydroxy-2-{2- 
inetfaylphenyl)pyriiiiidine-4- 
carboxamide 



422 



-167- 



wo 03/035076 



PCT/GB02/04742 



13 


OH 


N-(2>dihydio-lH-inden-2-yI)-5.6- 

dihydioxy-2-pheaylpynniidine-4- 

carboxamide 


348 


A 


14 


OH 


N-(23-dimethQxybaizyl)-5,6- 

d&hydroxy-2-i^eay^P!yii]iudine-4- 

caiboxamide 


382 


A 


15 




N-(23-diinethoxybeiizyl)-5,6- 

dihydioxy-2-[2- 

(isonicotmoylanuno) 

phenyllpyriinidme-4-caiboxanude 

(HCXsalt) 


502 


I 


16 




N-benzyl-2-[2-({[(2,3- 
dichlorob»azyI)ainino]carbonyl }aiiu 
no)phenyl]-5,6- 
dihydroxypyTiinidm&4- 
caiboxaimde 


538 


G 


17 




[(benzylainino)carbQnyI]-5,6- 


SR9 


f 
I 




6 


dihydioxypyrimidm-2- 

yl}pheiiyI)aimno]carbonyl}piperidi 

ne-l-carboxylate 






18 




N-beiizyl-5,6-dihydioxy-2-[2-(l- 

naphdiylmedioxy)phenyl]pyrimidin 

&4-caiboxaiDide 


478 




19 


a 


N-beiizyl-2-[2-({[(2^- 
dichlorobenzyl)aiiiino]caiboayl }anu 
no)phenyl]-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 


538 


G 



-168- 



wo 03/035076 



PCT/GB02/04742 



20 


OH 


N-(23-dimedioxybenzyI)-5,6- 
dihydroxy-2-{2-I(pyiidm-3- 
ylcarboiiyI)aimiio]phenyl }pyiiDDddin 
e-4-caiboxaiiiide (TFA salt) 


502 


I 


21 




N-{2-t4-(aiiunocaibonyr)-5,6- 


394 


A* 






dihydroxypyriiiudin-2- 










yljphenyl }phenyla1aninaTnide 










(TFA salt) 






22 




tert-butyl 3-({3-[4-{aimnocarbonyl)- 
5,6-dihydroxypyrumdm-2- 
yl]phenyl)amino)-3-ox(>-l- 
pheaylprop-2-ylcarbamatB 


494.2 


I 



Table 6 



1 




N-(3-chloro-4-fluorobciizyl)-5,6- 
dihydroxy-2-(3- 
methylphenyl)pyriimdme-4- 
carboxamide 


388 


A 


2 


OH 


N-(3-chloro-4-inethyIbaizyl)-5,6- 

dihydroxy-2-(3- 

inethylphenyl)pyiiimdin&4- 

carboxamide 


384 


A 


3 


OH 


N-(4-fluorobenzyl)-5,6-difaydroxy-2- 
[3-(morphoIin-4- 
ylinethyl)pheiiyl]pyrimidin&4- 
carboxamide (TFA salt) 


439 


B 


4 




N-(3-chlorobenzyl)-5,6-diiiydroxy-2 

(3>methylphenyl)pyriimdin&4- 

carboxamide 


370 


A 



-169- 



wo 03/035076 PCT/GB02/04742 



5 




2-{3-[(dietfiylammo)niethyl]pheiiyr 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyriinidiae-4- 
carboxamide (TFA salt) 


425 


B 


6 




N-beazyl-5,6-dihydroxy-2-(3- 

iutroph^yl)pyriimdme-4- 

carboxamide 


367 


A 


7 




N-(3-chloro-4-methylbenzyl)-2- { 3- 
[(diethyIamino)methyl]phenyl}-5,6- 
dihydioxypyiiimdme-4- 
caiboxamide (HCl salt) 


455 


B 


8 


OH 


N-(3-chloro-4-inethylbenzyl)-2-{3- 
[(diisopFopylainiao)methyl]pheiiyl }- 
5,6-diliydioxypyniiudiiie-4- 
carboxamide (HCl salt) 


483 


B 


9 


OH 


N>benzyI-5,6^ydn)xy-2-(3- 

methylphenyl)pyriimdine-4- 

carboxamide 


336 


A 


10 




N-(l,l'-biphenyl-3-ylme&yl)-5,6- 
dihydroxy-2-(3- 
methylphenyI)pyriinidine-4- 
carboxamide 


412 


A 


11 




N-(4-fluoiobeazyl)*5,6<iifaydroxy-2- 
{3-[(2-oxopyridm-l(2H)- 
yl)methyl]phenyl}pyriinidine-4- 
caiboxamide 


447 


A 


12 


OH 


5,6-diliydioxy-N-(2-methoxybenzyI) 

2-(3-methyIphenyl)pyrimidine-4- 

carboxamide 


366 


A 



-170- 



wo 03/035076 



PCT/GB02/04742 



13 


OH 


N-benzyi-5,6-dihydroxy-2-[3- 
^ynolidin-l- 

ylmethyl)phenyI]pyrimidine-4- 
carboxamide (HCl salt) 


405 


B 


14 




2.{3- 

[(dimediylainino)me&yl]phenyl } -N- 
(4-fluorobenzyl>5,6- 
dihydroxypyiiiiii€lin6-4- 
caiboxaniide (TFA salt) 


397 


B 


15 




N-(3-chloio-4-methylbOTzyl)-5,6- 
dihydioxy-2-{3-[^xopyridm- 
l(2H)-yI)iaetfayl]pbenyl }pyriimdme 
4-carboxaimde 


477 


A 


16 




N-(3,4-difluorobeiizyl)-5,6- 
dihydroxy-2- {3-[(2-oxopyridia- 
l(2H)-yl)methyl]pheayl}pyriiiiidm& 
4-carboxaixiide 


465 


A 


17 


a: 9^ 


N-[4-fluoro-2- 
(triflaoTOinethyl)benzyl]-5,6- 
dihydroxy-2- {3-[(2-oxopyridin- 
l(2H)-yI)iiiethyl]phenyl }pyriimdine- 
4-caiboxaimde 


515 


A 


18 


OH 

O CH. 


N-(23-dimethyIbeiizyl)-5,6- 
dihydroxy-2-(3- 
methylphenyl)pyriimdine-4- 
carboxamide 


364 


A 


19 


OH 

Br 


2-(3-bromophenyl)-N-(2^-diliydro- 
lH-mden-2-yl).5,6- 
dihydioxypyriiDidme-4- 
carboxamide 


426 


A 


20 




N-(4-fluorobenzyl>-5,6-dihydroxy-2- 
{ 3-[(4-methylpiperazin- 1- 
yl)methy llpheoyi } pyriinidine-4- 
caiboxamlde (TFA salt) 


452 


B 



-171- 
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21 




N-(4-fhiQroben2yi)-5,6-dihydxoxy-2 
P-(pipMidiii-l- 

ylinetfayOphenyl]pyriiiiidine-4- 
caiboxamide (TFA salt) 


437 


B 


22 


X" 


N-{13-beii2odiaxol-5-yliiiethyl)-5,6 
dihydroxy-2-{3-[(2-oxopyridin- 
l(2^-yl)mediyl]plienyl}pyriimdine- 
4-carboxamide 


473 


A 


23 


V 


N-(3-cliloro-4-methylbenzyl)-2-{3- 
[(3^-diinethylpiperazm-l- 
yl)nieAy IJphenyl }-5,6- 
(Uhydroxypyrimidine-4- 
caiboxamide (TFA salt) 


496 


B 


24 


OH 


N-beii2yl-5,6-dihydn)xy-2-{3-[(2- 
oxopyri(lin-l(2I^ 
yOmethyl]phenyl}pyriimdine-4- 
caiboxamide 


429 


A 


25 


^^^^^^^^ 


N-<2,4-dimethoxybeiizyl>-5,6- 
dihydroxy-2-{3-[(2-oxopyridin- 
l(2Hhyl)inediyl]pheayl}pyiiimdine- 
4-carboxaiiiide 


489 


A 


26 


OH 


N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-[3-{pynolidm-l- 
ylmeliiyl)pheny]]pyTinndme-4- 
caxboxamide (TFA salt) 


465 


B 


27 




2-{3- 

Xdiisopropylamino)methyl]phenyl)- 
N-(2,3-diinethoxybCTzyI)-5,6- 
dihydTOxypyiinudiac-4- 
caiboxamide (TFA salt) 


495 


B 


28 


U.0 a) 


5,6-dihydroxy-N-(3-metfaoxybeiizyl) 
2-{3-[(2-oxopyridin-l(2H)- 
yl)metfay Qphenyl } pyrin)idine-4- 
carboxamide 


459 


A 
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29 


OH 


N-(23-dinietiioxybeiizyI)-5,6- 
dihydroxy-2-(3- 
melhylpheDyl)pyri]mdiiie-4~ 
caiboxamide 


396 


A 


30 




NK2,3-dimetboxybaizyl>5,6- 
dihydroxy-2-{3-[(2-oxopyridm- 
l(2H)-yl)methyl]pheDyl }pyiiimdin&- 
4-caiboxaiiiide 


489 


A 


31 




5,6-dihydroxy-2-(3-methylpheiiyl)- 

N-(3-phenylpiop-2-ynyl)pyrimi<iine- 

4-carbQxaniide 


360 


A 


32 


KJ o 
1 

CH, 


N-beiizy!-2-{3- 

[(dimethyIamino)methyl]phenyl }- 
5,6-dihydioxypyriinidme-4- 
carfooxamide (TFA salt) 


379 


B 


33 


T 

I 


N-benzyl-2-[3-({[(3.4- 

dichlorobeazyI)aiDino]cazbonyl}aini 

no)phenyl]-5,6- 

dihydroxypyninidm&4- 

carboxandde 


539 


G 


34 




N-benzyl-5,6-dihydroxy-2-[3- 
(piperidin- 1- 

ylmethyl)phenyI]pyTiniidine-4- 
caiboxamide (TFA salt) 


419 


B 


35 


V" 


N-benzyl-2-{3-[{34- 
dimethy^ipeiazm*!- 
yl)methyl]phenyl }-5,6- 
dihydroxypyiiimdme-4- 
caiboxamide (TFA salt) 


448 


B 


36 


CH, 


2-{3- 

[(diineAylamino)metfayI]pheny] }-N- 
[3-fluoro-4-{trifluoromethyl)benzyl]- 
5,6-dihydroxypyiinudine-4- 
caiboxamide (TFA salt) 


465 


B 



-173- 
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37 




XT /O .1 » - .ti - 1 IS c y 

NK2,3-ainiemoxybeiizyI>5,6- 
dihydroxy-2-[3-(pipOTdm- 1- 
ylmethyI)phenyQpyriimdinc-4- 
carboxamide (TFA salt) 


479 


B 


38 




N-(23-diine&oxyben2yI)-2-{3- 
[(dimelhylamiiio)metfayI]phrayl}- 
5 ,6-dihydioxypyninidiiie^ 
caiboxamide (TFA salt) 


439 


B 


39 




2- {3-[(dietiiyIanuno)metfayl]pheiiyl } 
JN-v2^-aunctnoxyoeiizyl}-o,o- 
dihydro;Qrpyii]xiidiae-4- 
caiboxamide (TFA salt) 


467 


B 


40 




N-(2,3-dimetiioxybenzyl)-5,6- 

trichlorophenyl)thio]methyI }phenyl) 
pynmidme-4-carboxaiiiide 


607 


B 


41 




5,6-dihydroxy-2-(3-nitrophcnyl)-N- 

prop-2-ynylpyriinidxne-4- 

carboxamide 


315 


A 



Table? 



1 




N-(4-fluorobMizyl)-5,6-dihydroxy-2- 

(4*i]iethylphenyl)pyriimdine-4- 

caiboxamide 


354 


A 


2 




N-(2,4-difluorobenzyl)-5,6- 
dihydroxy-2-(4- 
methyIphenyl)pyriimdiiie-4- 
caiboxamide 


372 


A 



-174- 
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3 




r 

F 


5,6-dihydroxy-2-(4-metfaylpheayl)- 
N-[2- 

(ttifluoromethyl)benzyl]pyriimdme- 
4-caiboxamide 


404 


A 


4 


• 




N-[4-fluoro-2- 

(tiifluoromethyl)benzyI]-5,6- 
dihydroxy-2-(4- 
methylpheayl}pyriimdizie-4- 
carboxamide 


422 


A 


5 




o 


N-<4-chlorobenzyl)-5,6-diliydroxy-2 

(4-metfay]ph^yl)pyiiiiudine-4- 

carboxamide 


370 


A 


6 






N-(l,3-ben2odioxol-5-yliiiethyl>-5,6 
dihydioxy-2-(4- 
methylphenyl)pyriimdin6-4- 
caiboxanude 


380 


A 


7 




N-(3-chloro-4^metfaylbenzyl>5,6- 
dihydroxy-2-[4-(pynolidin-l- 
yhne1fayI)pheayl]pyTimidine-4- 
carboxamide (TFA salt) 


453 


B 


8 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[4-(pyrrolidin-l- 
ylmediyI)pheiiyl]pyninidine-4- 
caiboxamide (TFA salt) 


423 


B 


9 




N-(3,4^imethylbenzyI>5,6- 
dihydroxy-2-[4-(morpholin-4- 
ylmetfayl)phenyl]pyriimdine-4- 
caiboxamide (TFA salt) 


449 


B 


10 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-[4-(morpholin-4- 
ybnethyI)phenyl]pyriniidine-4- 
carboxamide (TFA salt) 


465 


B 



-175- 
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11 




N-(3-chloro-4-methyIbeiizyl>5,6- 
dihydroxy-2-[4-{morpholm-4- 
yIinetiiyl)phenyl]pyriinidine-4- 
caiboxaniide (TFA salt) 


469 


B 


12 




N-(4-flaorobeiizy])-S,6-dihydioxy-2' 
[4-(inorphoIm-4- 
yliiietfayl)phaiy]]pyTiimdme-4- 
carboxaimde (TFA salt) 


439 


B 


13 




N-(3-chlorobenzyl)-5,6-dihydroxy-2 

(4-methylpheayl)pyiiimdme-4- 

carboxainide 


370 


A 


14 




N-(3,4-difluoroben2yl)-5,6- 
dihydioxy-2-(4- 
methylphenyl)pyrimidine-4- 
caiboxamide 


372 


A 


15 




2-{4- 

[(dimethylainino)iiiethyl]pheDyl}*N- 
(3,4-dimediyIbeiizyl)-5,6- 
dihydroxypyrimidine-4- 
caiboxamide (TFA salt) 


407 


B 


16 




N-(3-chloro4-methylbenzyl)-2-{4- 
[(dimethylammo)methyI]phenyl } - 
5,6-dihydioxypyriimdin&4- 
carboxamide (TFA salt) 


427 


B 


17 




N-(3-chloro-4-methylbenzyI)-2-{4- 
[(diethylainino)methyl]phenyl }-5.6- 
dihydioxypynimdme-4- 
caiboxamide (TFA salt) 


455 


B 


18 




2- {4-[(diethylamino)methyl]phenyl } 
N-(4-fluorobeiizyl)-5,6- 
dihydroxypyrinudine-4- 
carboxamide (TFA salt) 


425 


B 



-176- 
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19 




N-(3-chloio-4-methylb«i2yl)-5,6- 
dihydroxy-2-[4-(piperidin-l- 
ylme&yl)phenyI]pyriimdiiie-4- 
carboxamide (TFA salt) 


467 


B 


20 




N-(4-flaarobenzyl)-5,6-dlihydroxy<'2 
[4-(piperidin-l- 

y]methyI)phenyl]pyriii]idine-4- 
caiboxamide (TFA salt) 


437 


B 


21 




N-(l,r-bipheiiyl-3.ylmethyl)-5,6^ 
dihydroxy-2-(4- 
methylphaiyl)pyrimidme-4- 
carboxamide 


412 


A 


22 


OH 


N-(2,3-dmiethoxybenzyI)-5,6- 
dihydroxy-2<-[4-(moipholia-4- 
yiiiiethyi)phenyr|pyxiimdme-4- 
caiboxamidc (TFA salt) 


481 


B 


23 


OH 


N-(2-ethoxybeiizy l)-5 ,6-dihydroxy- 

2-(4-methylphenyl)pyiiimdine-4> 

carboxamide 


380 


A 


24 




N-[4-fluor<>-3> 

(trifluoromethyl)beiizyl]-5,6- 
dihydioxy-2-(4- 
inetfaylpheoyl)pyii]mdine-4- 
carboxamide 


422 


A 


25 


OH 


5,6-dihydroxy-N-(3-methoxybeiizyl) 

2-(4-iiicthylphenyl)pyrimidine-4- 

carboxanude 


366 


A 


26 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2- { 4-[(4-methylpipera2in-l- 
yl)methyl]pheny 1 ) pyriimdme-4- 
carboxamide (TFA salt) 


478 


B 



-177- 
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27 




N-(3-chloro-4-methyIbenzyl)-5,6- 
dihydroxy-2- {4-[(4-methylpipOTzin 
l'yl)methyl]phenyl }pyniiiidme-4- 
caiboxamide (TFA salt) 


AS2 


B 


28 




N-{4-flDorobenzyl)-5,6-dihydTOxy-2- 
{4-[(4-methylpipera2in-l- 
yI)methyl]phenyl}pyriniidme-4- 
carboxamide (TFA salt) 


452 


B 


29 


JL^OH 

J? 


N-(3,4-dimethyIbeii2yI>-5,6- 
d[ihydroxy-2-[4-(pipeiidi]i-i- 
ylmetfayl)phenyl]pyriinidme-4- 
caiboxamide (TFA salt) 


447 


B 


30 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-[4-(pipcridiii-l- 
ylmethyI)phenyI]pyriinidiiie-4- 
carboxamide (TFA salt) 


463 


B 


31 




N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
[4-(l-morphoIin-4- 
ylethyl)pheayl]pyiiniidine-4- 
carboxamide (TFA salt) 


453 


B 


32 




2-{4- 

[(diinediylainmo)metfayl]phenyl}-N- 
{4-fluoiobciizyl)-5,6- 
dihydioxypyiimidiiie-4- 
carboxamide (TFA salt) 


397 


B 


33 


X- 


2- {4-[(diediylaimno)methyl]phenyl } 
N-(3,4-dimethylbenzyl)-5,6- 
dihydn>xypyrimidine-4- 
carboxamide (TFA salt) 


435 


B 


34 




2-{4'[(dietfaylamino)methyl]phenyl} 
N-(2-ethoxybcnzyl)-5,6- 
dihydioxypyriinidme-4- 
caiboxamide (TFA salt) 


451 


B 



-178- 
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35 




N-(3-chlon>-4-inetfaylbeiizyl)-S,6' 
dihydioxy-2-(4- 
methyIpheiiyI)pyiiiiiidiiie-4- 
carboxandde 


384 


A 


36 




S,6-dihydroxy-N-(4-medioxyb«izyr 

2-(4-metiiylpheny])pyriiiiidme-4- 

caiboxamide 


366 


A 


37 


OH 


N-(23-dimedioxybaizyI)-2^{4- 
[(diinetbyIainino)metfay]]piiCTyl}- 
5,6-dihydioxypyriiiiidiiie-4- 
caiboxamide (TFA salt) 


439 


B 


38 




N-(3,4-dimethyIbenzyl)-5,6- 
dihydroxy-2- { 4-[(4-methylpiperazm 
l-yI)methyl]phenyl}pyriinidkie-4- 
caiboxamide (TFA salt) 


462 


B 


39 




2-{4- 

[(dimethylamiao)metliyl]phenyl}-N- 
(2-ethoxybenzyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (TPA salt) 


423 


B 


40 




N-(4-fluorobenzyl)-5,6-dihydioxy-2- 
{4-[l-(4-inethylpiperazin-l- 
yl)etbyr|phenyl}pyrimidm&4* 
carboxamide (TFA salt) 


466 


B 


41 




N-(2,3-dimethylbenzyl)-5,6- 
dihydroxy-2-(4- 
methy]phe&yl)pyriinidine-4- 
carboxamide 


364 


A 


42 


OH 


N-(2-chloro^fluorobenzyl)-5,6- 
dihydroxy-2-(4- 
methylphenyl)pyrinudine-4- 
carboxamide 


388 


A 



-179- 
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43 




N-beo^I-5.6-dihydiDxy-2-(4- 

metfaylphrayl)pyriiiiidine-4- 

caifooxamide 


336 


A 


44 




5,6-dihydroxy-N-<2-methoxybeiizyl) 

2-(4-iiiediylplieny])pyriimdme-4- 

caiboxandde 


366 


A 


45 




N-(3,4-dmiethyIbenzyl)-5,6- 
dihydroxy-2- [4-(pyrrolidm-l- 
yImetfayl)phcnyl]pyriimdine-4- 
caiboxamide (TFA salt) 


433 


B 


46 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
[4-(l-piperidm- 1- 
ylediyl)phenyI|pyriimdin6-4- 
caiboxamide (TFA salt) 


451 


B 


47 


0 


N-(23-<iiniedioxybeiizyl)-5,6- 
dihydroxy-2-[4-(l-moipholin-4- 
yletiiyl)pheDy]]pyriimdme-4- 
carboxamide (TFA salt) 


495 


B 


48 


0 

in 


N-(2^HJiinethoxybeiizyl)-5,6- 
dihydroxy-2-{4-[l-(4- 
methylpipm2dii-l- 
yl)ethyl]plieay 1 }pyriimdinc-4- 
carboxamide (TFA salt) 


508 


B 


49 


OH 


N-(2^-dimethoxybeiizyI)-5.6- 
dihydioxy-2-(4- 
methylphenyl)pyriimduie-4- 
caiboxamide 


396 


A 


50 


OH 

^^^^^^^^ 


N-(3-chloro-4-fIuorobenzyl)-5,6- 
dihydroxy-2-(4- 
niethylphenyI)pyiimidiiic-4- 
caiboxamide 


388 


A 



-180- 
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51 




2- {4-[(diethylainiiio)metfayI]ph«iyl) 
N-{23-<iinietiioxybeiizyI)-5,6- 
dihydroxypyniDidine-4- 
carboxamide (IFA salt) 


467 


B 


52 




N-(2,3-diinethoxybenzyl)-5,6- 
dihydroxy-2-[4-<piperidin-l- 
y]i]iethyl)pheayl]pymiiidme-4- 
caiboxamide (TFA salt) 


479 


B 


53 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-[4-(pyrrolidm-l- 
ylmethyl)phenyl]pyninidin&4- 
caiboxamide (TFA salt) 


449 


B 


54 


0 


N-(2,3-dimedioxybenzyl)-5,6- 
dihydroxy-2-[4-(l-piperidin-l- 
ylethyl)pheiiyl]pyrimidine-4- 
carboxamide (TFA salt) 


493 


B 


55 


9 tics 


N-(2,3-diiiieAoxybenzyl)-5,6- 
dihydroxy-2- { 4-[(4-methylpipera2in 
l-yl)methyl]phenyl )pyriniidine-4- 
caiboxamide (TFA salt) 


494 


B 


56 




N-(2,3-dimedioxybenzyl)-5,6- 
dihydroxy-2-[4-(pyiToKdin-l- 
ylmetfayl)phenyl]pyiiinidia&-4- 
caiboxamide CTFA salt) 


465 


B 



Table 


8 








1 


OH 

0 


xx: 


N-(3-chlon)-4-inethylbeaizyl)-5.6- 

dihydroxypyriinidine-4- 

caiboxamide 


292 (M- 


F 



-181- 
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2 


OH 

o 


N-(4-fluoroben2yl>-5,6- 
ddhydix)xypyrimidineH4- 
carboxamide 


162 (M-: 


F 


3 


OH 

F 


N-[4-fluoro-2- 
(trifluoromethyl)beiizyl]-5,6- 
dihydiDxypyiiimdiii&-4-' 
caiboxamide 


332 


F 


4 


OH 


N-(2,3-diinetfaoxybeDzyl>>5,6- 

dihy(koxypyriiiiidme-4- 

caiboxamide 


304 (M-; 


F 


5 


X/OH r 

o 


N-(3,4-dimcthoxybeDzyl)-5,6- 

dihydroxypyriiiiidiae-4- 

caiboxamide 


306 


F 


Table 9 


1 




N4-(4-fluorobenzyl>5,6-dihydn>xy- 
N2-(pyridin-2-ylmediyl)pyriimdine- 
2,4<dicarboxaimde (TPA salt) 


396(M.) 


H 


2 


■ ^ 


N-(4-fluorobeiKyl>5,6-dihydroxy-Z 
(pipeiazin-l-ylcarbonyl}pyrimidine- 
4-carboxaimde (TFA salt) 


376 


H 


3 


OH 


N4-(4-fluoiobenzyl)-5,6-dihydioxy- 
N2-(2-moipholin-4- 
yletfayI)pyriniidine-2,4- 
(ticarboxamide (TFA salt) 


420 


H 



-182- 
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4 


C3H 

o o 


6 


NJ^-dibeiizyl-5,6- 

dihydroxypyriimdme-2,4- 

dicarboxamide 


379 


H 


5 




N2-(4-fluorobenzyI)-5,6-dihydioxy- 
N4-(2-morpholin-4- 
ylethyl)pymnidine'2,4- 
dicarbQxamide (TFA salt) 


420 


H 




"A 






Table 10 


1 




F 


2-benzyl-N-'(2,4-difluoiobeDzyl)-5,6 

dihydioxypyriimdme-4- 

carboxamide 


372 


A 


2 




2-(benzyloxycarbonylainmomediyl)- 
N-(2,4-difluorobenzyl)-5,6- 
dihydroxypyriiiiidine-4- 
carboxamide 


445 


A 


3 


o o 


N-[(4-{[(4. 

fluorobeiizyl)ainino]carboiiyl}-5,6- 
dihydroxypyiiimdin-2- 
yl)metfayl]mozpholine-4- 
caiboxainide 


406 


G 


4 


o 




2-(bai27loxycarbonylaimnoinethyi)- 
N-(4-fluorobCT2yl)-5,6- 
dihydroxypyriimdm&4- 
caiboxamide 


427 


A 


5 




" n 

f T 1 

O ^^/^ 


2-(beiizyloxycarboDylaininoii}etfayl)- 
N-(l-naplithylmethyl)-5,6- 
dihydrox3rpyiiiiudme-4- 
carboxamide 


459 . 


A 



-183- 
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6 


OH 

Quit 


^OH 


2-beiizyl-N-(4-fluQiobeiizyO*5,6- 

dihydroxypyriimdine-4- 

caiboxamide 


354 


A 


7 


OH 

CXJ^ 




2-beDzyl-5,6-dihydroxy-N-(l- 
naphtfayImelhy])pynmidiiie-4- 
caiboxamide 


386 


A 


8 


T 


o 


2-beiizyl-N-(3-fluoiiobenzyI)-5,6- 

dihydroxypyriiDidme-4- 

caiboxamide 


354 


A 


9 


o 




2-beiizyl-N-(3,4-difluorobenzyl)-5,d 

dihydroxypyiiimdine-4- 

carboxamide 


372 


A 


10 


OH 


o 


2-(l,3-benzodioxol-5-yImethyl)-N- 
(3,4-difluorobenzyl)-5,6- 
dihydioxypyiiiii2dine-4- 
caiboxamide 


416 


A 


11 




2-(l,3-beiizodioxol-5-ylmediyl)-N- 
[4-fluoro-2-(tnfluoro]nediyl}beiizyi] 
S,6-dihydioxypyiinudme-4- 
caiboxamide 


466 


A 


12 


OH 




N-{4-fiuorobenzyl>-5,6-dihydroxy-2 

(2-phenylethyl)pyrimidine-4- 

carboxamide 


368 


A 


13 


0w6 


o 


N-(4-fluorobeii2yl)-5,6-dihydroxy-2- 

(3-phenyIpropyI)pyrimidine-4- 

carboxamide 


382 


A 



-184- 
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14 




N-(23-dimetfioxybcnzyI)-5,6- 

dihydioxy-2-(tbien-2- 

yImethyi)pyiinudme-4-caiboxamide 


402 


A 


15 


GH 


N-(4-fluorobeiizyl)-S,6-dihydroxy-2- 
{[(morphoIln-4- 

ykcetyl)ammo]methyl}pyriimdine- 
4-caiboxaiiiicle (TFA salt) 


420 


I 


16 




2- [(bei]zoylaiiimo)niethyI]-N-(4" 
fluorobenzyI)-5,6- 
dihydroxypyrinudine-4- 
caiboxamide 


397 


I 


17 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(moipholin-4>ylmetiiyl}pyrinudin&* 
4-caifooxamide (TFA salt) 


363 


£ 


18 




benzyl 2-(4-{ [(4- 

fluoxobenzyOaminolcarbonyl )>5.6- 

dihydioxypyiiiiudiii-2- 

yOetliylcarbamate 


441 


A 


19 




2-[2-(beii2oylamino)ethyI]-N-(4- 
fluorobeiizyl)-5,6- 
dihydioxypyriiiiidiiie-4- 
carboxamide 


411 


I 


20 


OH 

o 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
methylpyrimidin&-4-carboxaimde 


278 


A 



-185- 
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21 


OH 


2-{[(NJ^" 

dmietfaylglycyI)aniino]methyl }-N-(4 
fluorobenzy l)-5 ,6- 
dibydn)xypyriiDidm&4- 
caiboxaimde (TFA salt) 


378 


I 


22 


o 


2-(bea2yloxycaibQaylamiaonielhyI)- 
N-(3~methoxybenzyl)-5,6- 
dihydroxypyriim(ime-4' 
carboxamide 


439 


A 


23 




2-(beiizyloxycaibonyla]iimomethyl)- 
N-(4-chlorobenzyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide 


443 


A 


24 




2-(benzyloxycaibonylaminomethyl)- 
N-(l ,3-beiizodioxol-5-ylmethyl)-5,6 
dihydn)xypyrimidiiie-4- 
carboxamide 


453 


A 


25 


OH 


2-{benzyIoxycarbonylaminomethyl)- 
N-(3-chloro4-ine1hyIbenzyl)-5,6- 
dihydroxypynimdme-4- 
carboxamide 


457 


A 


26 


OH 

o 


N,2-dibenzyl-5,6- 

dihydroxypyiimidme-4- 

carboxamide 


336 


A 


27 




2-benzyl-N-(2-edioxybenzyl)-5,6- 

dihydioxypyriiiiidine'4- 

caiboxamide 


380 


A 



-186- 



wo 03/035076 



PCT/GB02/04742 



28 






2-(l,3-ben2X>dioxol-5-ylinetfiyl)-N- 
(3-chloio-4-methylbenzyl)-5,6- 
dihydioxypyTimidin&-4- 
caztoxanude 


428 


A 


29 






2-(l,3-benzodioxol-5-yIinelhyI>-N- 
(4-flaoroben2yl)-5,6- 
dihydroxypyrimidiiie-4- 
caiboxainide 


398 


A 


30 




' ° \ 


2-( l,3-benzodioxol-5-ylinetfayl)-N- 
(2-ethoxybenzyl)-5 ,6- 
dihydFOxypyrmudme-4- 
caiboxamide 


424 


A 


31 


cu 


OH 

o 


N-(4-fluorobenzyl)-5,6-dihydroxy-2 

(thien-2-ylmethyl)pyrimidiiie-4- 

carboxamide 


360 


A 


32 




N-(3-chloro-4-methyIbenzyl)-5,6- 

dihydroxy-2-(thien-3- 

ylmediyl)pyriimdine-4-cart)oxaimde 


390 


A 


33 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(tfaieii-3-yImetfayl)pyriinidme-4- 

carboxamide 


360 


A 


34 






2-butyl-N-(4-fluorobenzyl)-5,6- 

dihydroxypyiimidine-4- 

carboxamide 


320 


A 



-187- 



wo 03/035076 PCT/GB02/04742 



35 




N-(3-chloro4-inediyIbaizyI)-5,6- 
dihydioxy-2-(2- 
pheayIelfay])pyriiiiidin6-4- 
caiboxamide 


398 


A 


36 




N-(2-ethoxyben2yl)-5,6-dihydroxy- 

2-(2-pheaylethyI)pyiiimdine-4- 

caiboxamide 


394 


A 


37 




N-beiizyl-5,6-(iihydroxy.2-(3- 

phaiylpropyl)pyrimidine-4- 

caiboTcamide 


364 


A 


38 




N-ben2yl-5,6-dihydn>xy-2-(2- 

phrayletfayl}pynniidine-4- 

caiboxamide 


350 


A 


39 


OH 


2- (benzyloxycarbonylaminometfayl)- 
N-<2-ethoxybeiizyl)-5,6- 
dihydroxypyriimdiiie-4- 
carboxamide 


453 


A 


40 


OH 


N-beiizyl-5,6-dihydroxy-2- 

(pheiioxymethyl)pyiiimdiii&4- 

caiboxamide 


352 


A 


41 


OH 

^^^'v^'^ M^'^f^^ r^^'V^ 
0 


N,2-bis(l,3-benzodioxol-5- 

yimetnyl)-5,6-dmydroxypynimdine- 

4-caxboxamide 


424 


A 


42 




N-(4-chloroben2yl)-5,6-dihydroxy-2 

(2-phenylediyl)pyriixudine-4- 

carboxamide 


384 


A 



-188- 
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43 




N-(13-baizodioxol-5-ylinethyl)-5.6 
dihydroxy-2-(2- 
phenylediyl)pyniiiidme-4- 
caiboxamidc 


394 


A 


44 




N^l^-boizodioxol-S-ylinetfayO-S^d 

dihydroxy-2-(1hien-3- 

ylmethyI)pyruiiidme-4-carboxamide 


386 


A 


45 




2-butyl«N-(3-chlorcH^ 
metfaylbeazyl)-5,6- 
dihydioxypyrin)idiiie-4- 
caiboxamide 


350 


A 


46 


0 


N-(4-fluorobeiizyI)-5,6-<Iiliydroxy-2 
[(4-methylpiperazm- 1- 
yl}inediy]]pyrimidm&-4- 
caiboxainide (TFA salt) 


376 


£ 


47 


005000^ 


N-(4-fluorobeiizyl)-5,6-<iihydroxy-2- 
(pyiToUdin-l-yljiiediyl)pyiimidine-4 
carboxamide (TFA sah) 


347 


E 


48 




2-(aniliiiomethyl)-N-(4- 
£luon)beiizyl)-5,6- 
dihydroxypyriimdine-4- 
caiboxamide (TFA salt) 


369 


E 


49 


CH, 8 


2-(3,4-dimethoxybMizyl)-N-(4- 
fluorobenzy l)-5 ,6- 
dihydn)xypyriinidin&4- 
caiboxamide 


414 


A 


50 


1 


N-beiizyl-5,6-dihydroxy-2-(thien-3- 
ylmelhyI)pyriniidine-4-caiboxainide 


342 


A 



-189- 
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51 




N-(2-^oxybMizyl)-5,6-dihydroxy- 

2-(tMea-3-ylmediyl)pyriiiiidme-4- 

caiboxamide 


386 


A 


52 




N-(4'ChlorobeiizyI)-5»6-dihydrQxy-2 

(^ii-3-ylniediyl)pyriHiidine-4- 

caiboxamide 


376 


A 


53 


o 


2-{2^-dmiethoxyethyl>-N-(4- 
£luoioben2yl)-5,6- 
dihydioxypyriimdiiie-4- 
carboxamide 


352 


A 


54 


OH 


2-[(acetylanuno)metiiyI]-N-(4- 
fluorobcnzyl)-5,6- 
dihydroxyp3rriinidin&4- 
cazboxamide 


335 


I 


55 






N-(2,3-diinethoxybenzyl)-5,6- 
dihydroxy-2-(3- 
phenylpFopyl)pyrimidine-4- 
carboxamide 


424 


A 


56 




2-(benzyloxycarbonylammomethyl)- 
N-benzyl-5,6-dihydroxypyriimdine- 
4-carboxaiiiide 


409 


A 


57 


o 




2-'(beii2yIoxycarbonylaminomethyI)- 
N-(2-inethoxybenzyi)-5,6- 
dihydroxypyriinidine-4- 
carboxamide 


439 


A 


58 




2-(benzyIoxycarbonyIainmoinethyl)- 
N-(2-tiifluoroinethylbeiizyl)-5,6- 
dihydroxypyiiniidine-4- 
carboxamide 


477 


A 



-190- 
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59 




2-benzyl-N-(23-<liinedioxybeiizyl)- 

5«6-dihydF0xypyriniid]n&4- 

caiboxamide 


396 


A 


60 


OH 


N-{l,3-beiizodiQXol-5-ylniefliyI)-2- 
beiizyl*5,6-<^ydiQxypyniiudin&4- 
carboxamide 


380 


A 


61 




N-beD:^l-2-(3,4-diiiiediQxybaizyO- 

5,6-dy[hydiDxypyriiiiidine-4- 

caiboxaimde 


396 


A 


62 




N-(3-chIoro-4-methylbeiizyI)-2-(3,4- 
dimetiioxybeii2yl)-5,6- 
dihydroxypyrimidme-4- 
caiboxamide 


444 


A 


63 




2-(3,4-diinethoxybenzyl)-N-(2- 
etiioxybenzyl)-5,6- 
dihydioxypyriiDidme-4- 
caiboxamide 


440 


A 


64 




N-(l,3-ben2odioxol-5-ylmethyl)-2- 
(3,4-diiiiethoxybenzyl)-5,6- 
dihydioxypyniiiidiiie-4- 
caiboxamide 


440 


A 


65 




2-( l,3-benzodioxol-5-ylme±yI)-N- 
benzyl-5,6'dihydroxypyriinidine-4- 
carboxamide 


380 


A 


66 




2-( l,3-ben2odioxol"5-ylinethyl)-N- 
[4-fluoro-3-(trifluoromethyI)beii2yl] 
5,6-dihydroxypyriinidm&-4- 
caiboxamide 


466 


A 



-191- 
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67 




N-(2,4-dimedK)xyben2yI)-5,6- 
dihydroxy-2-<2- 
phaiylethyI)pyriniidine-4- 
cari)oxaimde 


410 


A 


68 


OH 


5,6-dihydioxy-N-(3-inethoxybenzyl) 

2- 

(2-phCTyletfay])pyriimdine-4- 
carboxamide 


380 


A 


69 




5,6-dihydroxy-N-(3-mcthoxybenzyl) 

2-(tMen-3-ylmelhyl)pyrimidme-4- 

carboxamide 


372 


A 


70 




N-(2,4-dimetiioxybenzyI)-5,6- 

dihydroxy-2-(thien-3- 

yiinethyI)pyrimidine-4-cait)oxainide 


402 


A 


71 




N-beiizyl-2-batyl-5.6- 

dfliydroxypyriinidine-4- 

caiboxamide 


302 


A 


72 


^^^^^^^^^^^^^^^^^^^^ 


N-{4-fluorobrazyl)-5,6-dihydroxy-2- 
[(isoBia)tmoylaimno)methyl]pyriim 
dine-4-caiboxaimde (TFA salt) 


398 


I 


73 




2-[(dimediylainmo)mediyl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriniidine-4- 
caiboxamide (TFA salt) 


321 


C 


74 


o 


2-(l,3-beiizodioxol-5-ylmethyI)-5,6- 
dihydroxy-N-(3- 
methoxybeiizy!)pyri]iiidiiie-4- 
caiboxamide 


410 


A 



- 192- 
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75 




N-{23-dimethoxybCT2yI)-5,6- 
dihydroxy-2- 

(phQioxymethyl)pyiiimdme-4- 
caiboxaniide 


412 


A 


76 




2-(ammomethyl)-N-(4- 
£luon}beii2yr)-5,6- 
dihydioxypyriimdine-4- 
caiboxamide (HCl salt) 


293 


A* 


77 


r „ 


2-(beiizyloxycaibQnylaiiimoixietfayl> 
N-(23-dimethoxybCTzyl)-5.6- 
dihydioxypyiizmdiiie-4- 
caiboxamide 


469 


A 


78 




2-(13-ben2odioxol-5-ylmethyl)-N- 
(23-diniethoxybeiizyI)-5,6- 
dihydioxypyiinudine-4- 
caiboxamide 


440 


A 


79 




N-(2,3-diniethoxybaizyl>5,6- 
dihydroxy-2-{2- 
pheiiy]ethyI)py]iimdme-4- 
carboxamide 


410 


A 


80 




N-{2,3-dimetiioxybenzyl)-5,6- 

dihydroxy-2-(tbien-3- 

y]metfayl)pyriinidme-4*caibQxa]idde 


402 


A 


81 


OH 


2-(aminomethyl)-N-benzyl-5,6- 
dihydioxypyriinidinc-4- 
carboxamide (TFA salt) 


275 


M 


82 




2-butyl-N-(2,3-dimethoxybenzyD- 

5,6-dihydroxypyriimdine-4- 

carboxamide 


362 


A 



-193- 
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83 




N-{2>diiiieflioxybenzyl)-2-(3,4- 
dimethoxybaaKyl)-5,6- 
d[ihydroxypynimdm&4- 
caiboxamide 


456 


A 


84 


O 0^ 


N-(2,3-diinetiioxybeiizyD-2-(2^- 
dimetboxyetiiyO-5,6- 
dihydioxypyrimidme-4- 
caii>oxaimde 


394 


A 


85 




N-{4-fluoroben:^I)-5,6-dihydroxy-2r 
({ [(4-metfaylpipera^-l- 
yl)acetyl]ainmo}methyl)pyriinidme- 
4-caiboxainide (TFA salt) 


433 


I 


86 




2-beii2yl-N-(4-fIuorobeiizyl>-5- 
hydroxy-6-(2-morpholin-4- 
yletiioxy)pyriimdin&4-carboxamide 
(TFA salt) 


467 


J 


87 


0 


2-beiizyl-6-[2- 

(dimethylaimno)ethoxy]-N-'(4- 
fluorobenzyl)-5-hydroxypyriinidine- 
4-carboxajnidc (TFA salt) 


425 


J 
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Table 11 



1 




N-(4-fluorobenzyI)-5,6-dihydroxy-2 
(4-methylinorpholin-2- 
yl)pyiiimdine-4-caiboxamide (TFA 
salt) 


363 


C 


2 




2-[4.(NJ^- 

dimethyl^ycyl)morphoIiD-2-yIl-N- 
(4-fluorobeiizyl)-5,6- 
dihydn)xypyriiiiidme-4- 
caiboxamide (TFA salt) 


434 


I 


3 




2-{diethoxymethyl)-N-(4- 
fIuarobenzyl>5,6- 
dihydroxypyriimdin&4- 
caiboxamide 


366 


A 


4 


OH 


N-beiizyl'5,6-dihydroxy-2- 

[metfaoxy(phenyl)methyl]pyriiiiidine 

4-caiboxaimde 


366 


A 


5 




5,6-dihydroxy-N-(3-methoxybenzyl) 
2- 

[medioxy(pheny])methyl]pyrixDidine 
4-carboxamide 


396 


A 


6 


OH 

i ■ 


2-[l-(beiizyloxy)bulyl]-N-(3,4- 
difluorobenzyl)-5,6- 
dihydroxypyriniidiii&4- 
caiboxamide 


444 


A 


7 


'6' 


2-[l-(beiizyloxy)butyl]-N-(3-cbloiD- 
4-inethylben2yi)-5,6- 
dihydroxypyiiimdine-4- 
caiboxamide 


456 


A 
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2-[(benzyloxy)(phenyl)methyl]-N- 
(23-<IiinethoxybenzyI)'5,6- 
dihydroxypyriinidine-4- 
carboxanude 



502 



0 ° 



2-[(be»zyloxy)(^enyI)mediyl]-N-(4 
fluoroben2yI)-5,6- 
dihydioxypyxiinidine-4- 
caiboxamide 



460 



10 




2-[(ben2yloxy)(phenyl)m(Bfliyl]-N-(3 
chl0Fo4-inetiiyIbaizyI)-5,6- 
dihydioxypyxiimdine-4- 
carboxamide 



490 



12 



N-(2,3-<iimethoxybenzyl)-5,6- 
dihydroxy-2- 
[methoxy(phenyl)metbyl}pynimdine 
4-carboxamide 



426 



13 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[methoxy(phenyl)methyl]pyTimidine 
4-carboxaiDide 



384 



14 




N-(3-chloro-4-inetfayIbMi2yl)-5,6- 
dihydroxy-2- 
imethoxy(pheayl)inethyl]pyximidiiie 
4-caiboxaimde 



414 



15 



N-beii2yl-5,6-dihydioxy-2-(l- 

hydroxybutyI3pyrimidine-4- 

carboxamide 



318 



A* 



16 




N-<3-chlor<>4-inediylbcn^l)-5,6- 
dihydit)xy-2-{l- 
hydroxybutyI)pyrumdmc-4- 
caiboxamide 



366 



A* 
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17 




N-(4-fluorobeiizyl)-5,6-difaydroxy-2 

(l-hydroxybatyl)pyrimidine-4- 

carboxamide 


336 


A* 


18 


OH 


2-[l-(benzyloxy)butyl]-5,6- 
dihydroxy-N-(3- 
inethoxybenzyI)pynmidine'4- 
caiboxamide 


438 


A 


19 


OH 

0 ° 


N-(l,3-b«izodioxol-5-ylmelhyl)-5,6 
dihydioxy-2- 

[medioxy(phenyOmediyl]pyriiiudme 
4-K:arboxaimde 


410 


A 




OH 

0 


L'\ i-v.oenzy loxy j Duty i j-is-^Zp- 
dimedioxybeii2yl)-5,6- 
dihydroxypyriinidlnfr4- 
carboxaaiide 




A 


21 




2-[(benzyloxy)(phenyl)methyI]-N-[4 
fluoro-3-(trifluoromethyl)beiizyl]- 
5,6-dihydroxypyiiimdine-4- 
carboxamide 


528 


A 


22 


OH 


N-(4-cblQrobeiizyl)-5,6-dihydroxy-2 
[methoxy(pheQyI)methy]]pyriimdme 
4-carboxamide 


400 


A 


23 


OH 

6 ° ^ 


5,6-dihydroxy-N-(2-methoxybenzyl) 
2- 

;methoxy(phenyI)metfayl]pyiiimdine 
4'Carboxan]id& 


396 


A 



-197- 
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24 


6 


OH 


^OH 
O 


F 


N-[4-fluoro-3- 

(tiifluoromethyI)benzylJ-5,6- 

dihydioxy-2- 

[methoxy(phrayl)metfayl]pynmidine 
4-caiboxamide 


452 


A 


25 


0 


OH 

S. £^ 


0 




N-(3,4-<iifluQrobeii2yI)-5.6- 
dihydioxy-2- 

[medioxy(phenyOinediyl]pyrimidiiie 
4-caiboxamide 


402 


A 


26 






N-(2,3-diinethoxybeiizyI)-5,6- 
dihydroxy-2-(l- 
hydroxybutyl)pyniiiidiiie-4- 
carboxamide 


378 


A* 


27 




OM 


O 




5,6-dihydroxy-2-(l-hydroxybutyl)-^ 

(3-melfaoxybeiizyl)pyriimdine-4- 

caiboxamide 


348 


A* 


28 


OH 

cA 






tMt-bulyl2-(4-{[(4- 
fluoiobenzyl)ammo]caibonyl }-5,6- 
dihydrcxypyriimdin-2- 
yI)inorpholme-4-caiboxylate 


449 


A 


29 




OH 


.OH 
0 




N-(4-flaorobenzyl)-5,6-dihydroxy-2- 
moipholin-2-ylpynimdine-4- 
carboxamide (TFA salt) 


349 


A* 


30 




OH 


,0H 
O 




K-(2-etfaoxybenzyI>-S,6-dihydioxy- 
2- 

[me&oxy(pheiiyI)inediyr|pyxiiz2idine 
4H:arboxaiEiide 


410 


A 



-198- 
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31 




benzyl 4-[(benzyloxy)(4-{[(23- 
dimethoxyben^])ainmo]caiboDyl}- 
5,6-<£liydioxypyiiiiiidiii-2- 
yl)niethyl]piperidine-l-caifooxylate 


643 


A 


32 


ON 


2-[(beiizyloxy)(piperidm-4- 
yl)methyl]-N-(2,3-diinethoxybeiizyl] 
5,6-diliydroxypyriinidine-4- 
carboxamide (TFA sah) 


509 


A* 



Table 12 



1 


OH 

CK, 0 


N-(3-chloro-4-methylbenzyI)-5,6- 

dihydroxy-2-isopropy^yriimdme-4- 

carboxamide 


336 


A 


2 


^^^^^^^^^ 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 

(l-phenylethyl)pyiiinidme-4- 

carboxainide 


368 


A 


3 


OH 

CH, 0 


N-(3-chloro-4-methyIbeiizyl)-5,6- 
dihydroxy-2-(l- 
phenylethyl)pyiiinidine-4- 
carboxamide 


398 


A 


4 


OH 

F ^ 


N-[4-fluoro-2- 

(trifluorometJiyl)benzyI]-5,6- 

dihydroxy-2-(l- 

phenyIethyl)pyiiimdme-4- 

carboxamide 


436 


A 


5 


CW 

CH, O 


N-(3,4-difluoiobenzyl)-5,6- 

dihydroxy-2-isopropylpyrimidine-4- 

caiboxamide 


324 


A 



- 199- 
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6 




N-benzyl-5,6-dihydroxy-2-(l- 

phenyIetfayI)pyriinidine-4- 

caiboxamide 


350 


A 


7 




N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-(l-phenylethyl)pyiimidme-4- 

caiboxamide 


394 


A 


8 


CH, O Ol 
^ CH, 


N-(2,4-dimetfaoxybMizyI)-5,6- 
dihydioxy-2-{l- 
phenylethyl)pyrmiidin&4- 
caiboxamide 


410 


A 


9 




N-(l 3-beozodioxol-5-yImethyl)-5,6 
dihydroxy-'2-(l- 
pheDyIethyl)pyrimidiiie-4- 
carboxaxnide 


394 


A 


10 


CH, O 


N-(4-chlorobeiizyl)-5,6-dihydroxy-2 

(l-phenyIethyI)pyriinidine-4- 

carboxamide 


384 


A 


11 




5,6-dihydroxy-N-(3-methoxybeiizyl) 
2-( 1-pheny le&yI)pyiiiiudme-4- 
carboxamide 


380 


A 


12 


OH 

CH, 0 


N-(4-fluorobeii2yI>5,6-dihydroxy-2- 
isopropy1pyiimidine-4-carbQxazmde 


306 


A 



-200- 
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13 


CH, 6 




N-(2,3-dimethoxyben2yI)-5,6- 
dihydroxy-2-(l- 
phenyle1hyl)pyrimid£Qe-4- 
caitoxamide 


410 


A 


14 




T 

F 


N-[4-fluoro-2- 

(trifluoromethyI)benzyI]-5,6- 

dihydroxy'2-isopropylpyiizQidm&4- 

carboxamide 


374 


A 


15 


OH 


N-(2-ethoxybenzyl)-5,6-dihydroxy- 

2-isopropy^yimudiiie-4- 

carboxamide 


332 


A 


16 


OH 

CH, 




N-(2,3-diniethoxybenzyl)-5,6- 

dihydroxy-2-isopropylpyrimidine-4- 

carboxaznide 


348 


A 


17 




N-(l 3-benzodioxoI-5-ylinethyl>-5,6 
dihydToxy-2-isopropylpyrimldi]ie-4- 
carboxamide 


332 


A 




CHj O 










18 


CH^ O 


N-ben2yl-5,6-dihydioxy-2- 
isopropylpyriimdin&4-carboxamide 


288 


A 


19 


CH, 0 


F 


N-[4-fluoro-3- 

(tiifluoromethyl)ben2yl]-5,6- 

dihydroxy-2-isopropylpyriiiiidinc-4- 

carboxamide 


374 


A 



-201- 
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20 




N-(2,4-dimethoxybaizyI>5,6- 

dihydroxy-2-isopropylpyriimdine-4- 

caiboxamide 


348 


A 


Table 13 


1 


OH 

\J I 


N-benzyl-2-cyclopraityl-5,6- 

dihydroxypyriiiiidiii&4- 

caiboxamide 


314 


A 


2 


OH 


N-(3-chloro-4-methyIbciizyl)-2- 
cyclopentyl-5,6- 
dihydroxypyiiimdin&4- 
carboxamide 


362 


A 


3 


OH 

vJ I 


2-cyclopentyl-N-(4-fluoroben2yI)- 

5,6-dihydroxypyiiinidine-4- 

caiboxamide 


332 


A 


4 




2-cyclopentyl-N-(2,3- 
dimedioxybeiizyI)-5,6- 
dihydioxypyriimdin&4- 
carboxamide 


374 


A 


5 


OH 


2-cyclopentyl-N-(2-etboxybenzyl)- 

5,6-dihydiioxypyTiinidm6-4- 

carboxamide 


358 


A 


6 


OH 

JL ^OH 

F 


2-cyclopentyl-N-[4-fluon>-2- 
(trifluororaethyl)beiizyl]-5,6- 
dihydioxypyriinidiBC-4- 
carboxamide 


400 


A 



-202- 
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1 


' OH 


2-cyclopentyl-5,6-dihydroxy-N-(2- 

medioxybenzy]}pynimdm&4- 

caiboxamide 


344 


A 


8 




N-(13-ben2odioxol-5-ylmethyI)-2- 
cyclopeiityl-5,6- 
dihydroxypyriimdiii&4- 
carboxamide 


358 


A 


9 




2-cyclopentyl-5,6-dihydrDxy-N-(3- 

metfaoxybenzyl)pyiiiiiidiiie-4- 

carboxamide 


344 


A 


10 


OH CH, 

N — ' o 


2-cyclopentyl-N-(2,4- 
diiiiethoxybenzy])-5,6- 
dihydroxypyriniidii]6-4- 
carboxamide 


374 


A 


Table 14 


1 


III '^'^ir'^ r^^r' 

0 ° 


N-(3,4-difluofobeiizyl)-5.6- 
dihydroxy-2-[morpholiii-4- 
yl(phenyl)methyri 
pyriniidinfr4-caiboxamide (TFA 
salt) 


457 


B 


2 


OH 

ill '^^ii^ r^i^ 


N-(4-fluorobeii2yl)-5,6-dihydroxy-2- 
[morpholin-4- 

yl(phMiyl)methyl]pyrimidine-4- 
caiboxamide (TFA salt) 


439 


B 


3 


OH 


2-[(dlmetfaylammo)(pbeQyl)methyl]- 
N-(4-fluorobenzyI>-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 


397 


B 



-203- 
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A 


[ OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2 
[(2-methyl-2,3-dihydio-lH-indoH- 
yl)(pheayl)metfayQpyniiiidin&4- 
caiboxamide (TFA salt) 


« 485 


B 


5 


OH 

6 


N-{4-fluorobeiizyI)-5,6-dihydroxy-2 
f phenvir(Dvridiii-3- 
ylmethyOaniino]methyl}pyiiimdm& 
4-caiboxaimde (TFA sak) 


460 


B 


6 


OH a 


N-(3,5-dichI<m)beii2yl)-2- 
[(dimethylaimno)(pheiiyI)iiiethyl]- 
5,6-<lihydroxypyiiimdiiie-4- 
carboxamide (TFA salt) 


447 


B 


7 


OH 


N-(4-fluorobenzyl)-2-[(4- 
forraylpiperazin- 1- 
yl)(pheayl)niethyl]-5,6- 
dihy<ln>xypyiiiiiidme-4- 
caiboxamide (TFA salt) 


466 


B 


8 


0 


N-(4-fluorobeii2yl>-5,6-dihydroxy-2r 
[{[3-(lH-imidazoH- 
yl)propyl]ainino} 
(pheoyI)methyl]pyiiinidine-4- 
carboxamide (JFA salt) 


477 


B 


9 




N-(4-fluorobeii2yI)-2-[[(4- 
fluorobenzyl)ainmo](phenyl)methyl 
-5 6-dihvdroxvDVTifni<linA-d- 
carboxamide (TFA salt) 


477 


B 


10 




N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
"(4-methylpiperaziii- 1- 
yl)(phenyl)methyl]pyriinidme-4- 
caiboxamide (TFA salt) 


452 


B 











-204- 
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11 




2-[[(3,4-diinedioxybenzyl)amino] 
(pheiiyl)methyl]-N-(4-fluorobenzyI> 
5,6-dihydroxypyiimidme-4- 
caiboxamide (IFA salt) 


519 


B 


12 




N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
[(2-inethyl-23-dihydro-lH-iiidoH- 
yl}(phenyl)metfayl]pynfiiidme'4- 
caiboxaxDide (TFA salt) 


485 


B 


13 


OH 

0 ° 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
[[4-(2-metfaoxypheiiyI)pipera^-l- 
y 1] (phenyl)methy l]pyrmiidine-4- 
carboxamide (TFA salt) 


544 


B 


14 


OH 

H,C ^04, 


N-(2,4-difluorobeiizyI)-2- 
[(diinethylamino)(phenyI)iiiethyI]- 
5,6-dihydioxypyriinidine-4- 
caiboxazmde (TFA salt) 


415 


B 


15 


^^^^^^^^^^ 

6 


N-(4-fluorobeiizyI)-5,6-dihydioxy-2- 
{phenyl[(pyridm-4- 
yIniediyI)ammo]methyl} pyiimidine- 
4-caTboxaxmde (TFA salt) 


460 


B 


16 


' ^ }? 

F 


N-(3 ,4-difluorobeiizyI)-5,6- 
dihydroxy-2-[phenyl(piperidin- 1- 
yl)methyi]pyninidme-4- 
caiboxamide (TFA salt) 


455 


B 


17 


0 ° 


N-(4-fluorobenzyI>-5,6-dihydroxy-2- 
;phenyl(piperidin-l- 
yl)methyl]pyrimidine-4- 
carboxamide (TFA salt) 


437 


B 



-205- 
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18 




2-[(diinethylamino)(phenyI)methyl]- 
N-<4-fluQrob«izyI)-5,6- 
dihydroxypyriimdiiiG-4- 
caiboxamide 


397 


B 


19 


OH 


N-(4-fiuorobenzyl)-5,6-dihydroxy-2 
t{ (3-(2-oxopynolidm-l- 
Yl)DroDvllaniiiib ) (DhenvDinethvllDV 
ri]iiidin&4'Caiboxamide (TFA salt) 


494 


B 


20 




N-(4-fluorobeiizyl}-5,6-dihydroxy-2 
r{[2-(lH-mdo!-3- 

yl)ethy r| amino } (pheny I)methyl] pyri 
niidiiie-4-carboxamide (TFA salt) 


512 


B 


21 


0 


2- 

[[benzyl(methyl)ainino](phenyl)inet 
hyl]-N-(4"flTioroben2yl)-5,6- 
dihydroxypyriiDidme-4- 
carboxamide (TFA salt) 


473 


B 


22 


>p N 

8 • 


2-[l,4-dioxa-8-azaspiio[4^dec-8- 
yl(phenyI)methyl]-N-(4- 
fluorobciizyl)-5 ,6- 
dihydroxypyriinidine-4- 
carboxaznide (TFA salt) 


495 


B 


23 


OH CMm 

F 


N-(4-fluorobenzyl)-5,6-dihydroxy«2 
[[(2S)-2-(medioxymethyl)pyiTolidin- 
l-vll^nhenvHinetiivlltivriniidinfr^- 
carboxamide (TFA salt) 


467 


B 


24 


6^ 


N-(4-fluorobenzyI)-5,6-dlhydroxy-2- 
{ phenyl[(pyridiii-2- 
ylmethyl)amino] methyl } pyiimidine- 
4-cazboxamide (TFA salt) 


460 


B 



-206- 
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25 




N-(4-fluoiobeiizyl)-5,6-dihydroxy-2 
{phenyl[(2-piperidm- 1- 
ylethyI)aiiimo]metiiyl } pynmidiiie-4- 
caztoxamide (IF A salt) 


• 480 


B 


26 




N-(4-fliiarobenzyI)-5,6-dihydroxy-2 
[[(3-moipho]m-4- 

ylpn)pyl)annno](pheoyl)methyr|pyn 
imdine^4-carboxainide (TFAsalt) 


496 


B 


27 




N4>eiizyl-5,6-dihydroxy-2- 
[morpholin-4- 

yl(phenyl)methyl]pyriinidine-4- 
carboxamide (TFAsalt) 


421 


B 


28 


OH 

AS 


2-[(dimethylamino)(pheiiyl)methyl]- 
N-(4-fluorobenzyI)-5,6- 
dibydioxypynmidm&4- 
carDoxanuae (UtA salt) 


397 


B 


29 


OH Chbal 

F 


N-(4-fluojnobenzyl)-5,6-dihydroxy-2- 
[{[(1S)-1- 

methylpropyljamino } (phenyl)metfay 
l]pyiiinidine-4-caTboxamide (TFA 
salt) 


425 


B 


30 


OH 


N-(3,4-difluoroben2yl)-5,6- 
dihydroxy-2-[(4-niediyIpiperazin-l- 
yI)(phenyl)mediyl]pyriimdine-4- 
caiboxamide (TFA salt) 


470 


B 


31 


OH 

0 ° \ 


N-(2p«tfaoxybeiizyl)-5,6-dihydroxy- 
2-[morpholin-4- 
yl(phenyl)metfayl]pyriinidine-4- 
caifooxamide (TFA salt) 


465 


B 



-207- 
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32 






N-(23-^methoxybaizyl)-5,6- 
dihydioxy-2*[(4-inediy]piperazm'l- 
yl)(phenyl)nietfay1]p(yriimdin&4- 
caiboxaimde (TFA salt) 


494 


B 


33 






N.[(lS)-2.3-<iihydio-lH-indeii-l-yIl. 
2-[(dimetbylaiiiino)(phaiyI)methyl]- 
5,6-dihydioxypyniiiidme-4- 
carboxamide (TFA salt) 


405 


B 


34 




0 a 


N-(2-chlorobenzyl)-2- 
[(dimethylamino)(ph«iyl)methyl]- 
5,6-dihydioxypyrirnidme-4- 
carboxamide (TFA salt) 


413 


B 


35 


OH 

^N. 0 
H,C^ CH, 


N-(3.4-difluoK)benzyI)-2- 
[(dimethylainmo)(phrayl)methyI]- 
5,6-dihydroxypyriimdme-4- 
carboxamide (TFA salt) 


415 


B 


36 






2-[(dimethylainmo)(phenyl)methyl]- 
5,6-dihydroxy-N-(3- 
medioxybenzyl)pyiiinidme-4- 
carboxamide (TFA salt) 


409 


B 


37 


Qui 


o 


N-(4-fluorobeo2yl)-5,6-dihydroxy-2 
;[(2-morpholm-4- 

ylethyl)axiiino](phenyl)methyl]pyri 
imdme-4-caiboxanaide (TFA salt) 


482 


B 


38 


OH 


o 


N-(4-fluon)ben2yl)-5,6-dihydroxy-2- 
{ phenyl[(2-pyiT0lidiii-l- 
yIethyl)ainino]methy 1 } pyriin2dine-4- 
caiboxamide (TFA salt) 


466 


B 



-208- 
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39 


( 


3H CWaJ 
O 


N-<4-fluorobeiizyl>-5,6-dihydroxy-2 

(hydrQxynietfayl)piDpyl]a]ximo)(phe 
iiyI)methyl]pyii]iiidine-4- 
caiboxamide (TFA salt) 


441 


B 


40 


OH 


2-[(dietfaylamino)(phenyl)inethyl]-N 
(3,4-difluorobenzyI)-5,6- 
dihydroxypyrimidine-4- 
caiboxamide (TFA salt) 


443 


B 


41 


OH 
CH, CH, 


2-[(dietiiylammo)(phenyl)methyr|-N 
(4-fluorobenzyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (TFA salt) 


425 


B 


42 




2-[(4-benzylpiperazin- 1- 
yl)(phenyl)metfayl]-N-(4- 
fIuorobenzyl)-5,6- 
dihydroxypyiiniidme-4- 
carboxamide (TFA salt) 


528 


B 


43 




N-ben2yl-2- 

[(diinethylaiiiiiio)(pheQyl)methy[]- 
5,6-dihydtoxypy]iixiidme-4- 
carboxamide (TFA salt) 


379 


B 


44 




N-(4-fluoroben2yI)-5,6-dihydroxy-2- 
(methyK l-methylpiperidin-4- 
yl)aimno](phenyl)methyl]pyri]nidm 
6H4-caiboxaniide (TFA salt) 


480 


B 


45 


c 


0 


N-(4-fluoroben2yl>5,6-dihydroxy-2- 
X2'methylpynofidin-l- 
yl)(phenyl)niethyI]pyrimidme-4- 
caiboxamide (TFA salt) 


437 


B 



-209- 
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46 


OH 


N-(2,3-diinelboxybenzyI)-5,6- 
dihydroxy-2-[nioipholin-4- 
yl(p]ieoyI)niethyQpyiimidine-4- 
cait)oxaniide (TPA salt) 


481 


B 


47 


OH 


N-(2-ethoxybenzyl)-5,6-dihydroxy- 
2-[phaiyI(piperidin- 1- 
yl)methyi]pyiiinidine-4- 
carboxamide (TFA salt) 


463 


B 


48 




5,6-dihydroxy-N-(3-methoxyben2yl) 
2>[ptienyl^ipaidm-l- 
yl)ii]&thy]]pyramdm&4- 
caiboxamide (TFA salt) 


449 


B 


49 


OH 

0 ° 


5,6-dihydroxy-N-.(3-methoxybeiizyI) 
2-[inorpholin-4- 

yl(phenyl)inetfayl]pyrixmdine-4- 
carboxamide (TFA salt) 


451 


B 


50 




N-(4-fluorobeiizyl)-5 ,6-dihy droxy-2- 
{phe!iyl[(2S)-2-(pyiTolidiii-l- 
ylmethyOpyrrolidin- 1- 
yl]methyl } pyriinidine-4- 
carboxamide (TFA salt) 


506 


B 


51 




N-{2,3-diinethoxyben2yl>5,6- 
dihydroxy-2-[phenyl(piperidin- 1- 
yl)methyl]pyri]mdine'4- 
caiboxamide (TFA salt) 


479 


B 


52 


OH 

0 ° 


5,6-dihydioxy-N-(3-nietiioxybeiizyp 
2-[(4-metfiylpipera2m-l- 
yl)(phenyl)methyl]pyrimidiiie-4- 
carboxamide (TFA salt) 


464 


B 



-210- 
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53 


F 


2-a(4- 

fIuorobenzyI)aniino](phenyI)metfiyl 
]-5,6-dihydroxy-N-(pyridiii-2- 
ylmelfayl)pyri]mdme-4-caiboxainide 
(TFAsalt) 


460 


B 


54 




N-<2,3-dimedioxyben2yI)-2- 
[(diine&ylaniino)(pfaCTyI)inethyI]- 
5,6-dihydroxypyriniidin©-4- 
carboxamide (TFA salt) 


439 


B 


55 


OH 

F 


2-[[(4. 

fluorobeazyI)aimDo](phenyl)inetbyI 
]-5 ,6-dihydroxy-N-(pyridin-3- 
ylinethyl)pyiin]idme-4-carboxamide 
flFAsalt) 


460 


B 


56 


OH 


5 ,6-dihydroxy-2-{phenyl[(pyiidin-2- 
yImethyl)aimno]metbyl}-N-(pyridin 

2-ylmethyl)pyriniidine-4- 
carboxamide CTFA salt) 


443 


B 


57 


OH 
CK, CH, 


2-[(diethylammo)(phenyl)niethyl]-N 
(2,3-dimethoxybenzyl>5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


467 


B 


Table 15 


1 


OH 


N-(4-fIuorobeiizy I)-5 ,6-dihydroxy-2 
{ l-methyl-l-[(pyridm-2- 
ylcarbonyl)amino]ethyl }pyrimidine- 
4-caiboxaimde (TFA salt) 


426 


I 


2 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
{l-[(pyridm-2- 

ylcarbonyl)amino]cyclohexyl } pyrim 
idine-4-carboxaimde (TFA salt) 


466 


I 
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3 


OH 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
{ l-inethyl-l-[(morpholin-4- 
ylacetyl)ammo]ethyl }pyriiiiidin&4- 
caiboxamide (TFA salt) 


448 


I 


4 




2-[l-(acetylammo)cyclohexyI]-N-(4- 
fluoroben2yl)-5,6- 
dUhydxoxypyruDidm&4- 
caiboxamide 


403 


I 


5 


OH 


N-(4-fluoiobeDzyl)-5,6-dihydroxy-2- 
[l-metiiyl-l- 

(methylamino)ethyl]pyrimidiiie-4" 
caiboxamide 


335 


C 


6 




N-(4-fluoroben2yI)-5-hydioxy-6- 
methoxy-2-{ l-methyl-l-[(pyridin-2- 
ylcarbonyl)aniiiio]ediyI)pyrimidme- 
4-cazboxazmde (TFA salt) 


44€ 


I 


7 


OH 


2-[l-(dimethylainino)cycloliexyI]-N- 
{4-fluon)benzyl)-5,6- 
dihydroxypyriiiildme-4- 
carboxamide (IPA salt) 


389 


E 


8 




benzyl l-(4-{[(4- 

fluorobenzyl)aimDo]carboDyI }-5 ,6- 

dihydroxypyrimidm-2-yl>l- 

methylethylcaibamatc 


455 


A 


9 


OH 


2-(l-aminocyclohexyl)-N-(4- 
fluoroben2yI)-5 ,6- 
dihydroxypyriiiudine-4- 
caiboxamide (TFA salt) 


361 


A* 
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10 


\Jn 


2-[l-(diinethyIaxDi]io}-l- 
nietfiylefliyI]-N-(4-fluoroben2yl)-5,6 
dihydroxypyiimidine-4- 
carfooxamide (TFA salt) 


349 


£ 


11 


OH 


N-(3-bromo-4-fluoK)benzyI>2-[l- 
(dnnetfaylaiiinio)-l-metfaylethyl]--5,6 
dihydroxypyiiini(line->4- 
caiboxamide (TFA salt) 


428 


E 


12 




benzyl l-(4-{[(4- 
fluoiobenzyl)aimno]caiboiiyl}-5- 
hydroxy-6-metJioxypyriimdin-2-yl)- 
l-methyletbylcarbamate 


469 


J 


13 


OH 


2-(l-aimno-l-methylctiiyl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidiiie-4- 
carboxamide 


321 


A* 


14 




benzyl l-(4-{[(23- 
dimethoxybenzyl)aimno]carbonyl }- 
5,6-dihydroxypyriimdin-2-yI)- 1- 
metfaylediylcarbamate 


497 


A 


1 c 
13 


Hp CH, g 


z-^i-amino- l-metnyieuiyl}-rs-(4- 

fluoiobcnzyO-5-hydroxy-6- 

melfaoxypyriinidine-4-caiboxaimde 


335 


A* 


16 


HiC CH, g 


2- [ l-(diinethylamino)- 1- 
m&thyletfayI]-N-(4-fIuoiobaizyl)-5- 
hydroxy-6-metlioxypyriimdine-4- 
carboxamide 


363 


A 



Table 16 
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1 




N-(4-fluoiDbeiizyI>5,6-dihydroxy-2 
(l-methyl-23-dihydn>-lH-radol-2- 
yl)pyriimdm6^4-carboxaimde (TEA 
salt) 


395 


C 


2 




N-(4-fluorobenzyl)-5,6-dihydroxy-2 
{2-phenyl-l-[(]pyridm-2- 
ylcarbonyI)aimno]etbyl }pyriinidine- 
4-carboxainide (TFA salt) 


488 


I 


3 


OH 


N-{4-flnorobeiizyl)-5,6-diIiydroxy-2- 
(2-mcthyl-U^,4. 
tetrahydioisoquicoIiii-3- 
yl)pyninidi]i&4-carboxamide (TFA 
salt) 


409 


c 


4 




2.(2-ben2oyl-U,3.4- 

tetrahydroisoqixinolm-3-yl)<N<(4- 

fluoiobeiizyI)-5»6- 

dihydroxypyriniidinc-4- 

caiboxamide 


499 


I 


5 




2-[l.(NJ4-diincdiylglycyl)-23- 
dihydro-lH-iiidol-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrinudine-4- 
carboxamide (TFA salt) 


466 


I 


6 




2-(2,3-dihydio-lH-mdol.2-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydxoxypyriinidm&4- 
carboxamide (TFA salt) 


381 


A* 


7 


OH 


N-(4-fluorobeii2yl)-5,6-dihydroxy-2- 

(l,23,4-tetrahydroisoquinolin-3- 

yl)pyii]iudme-4-carboxaiiiidc 


395 


A* 
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8 




N-(4-fluorobenzyl)-5,6-<iihydroxy-2- 
[2-{morpholin-4-ylacetyl)-lA3,4- 
tetrahydioisoqiiinoliii-3- 
yQpyriniidme-4-caiboxaimde (TFA 
salt) 


522 


I 


9 




2-(l-beiizoyl-23-dihydro-lH-indol- 
2-yl)-N-(4-fluoroben2yI)-5,6- 
dihydioxypyiiimdine-4- 
caiboxamide 


485 


I 


10 




2-(l-beiizyl-23-dihydn>-lH-mdol-2- 
yl>N-(4-fluorobenzyl)-5,6- 
dihydioxypyriimdine-4- 
caiboxamide (TFA salt) 


471 


C 


11 




2-[l-(dimethylammo)-2- 
phenylethyl]-N-(4-fluorobenzyl)-5,6 
dihydioxypyriinidine-4- 
caiboxamide (TFA salt) 


411 


C 


12 


''6 


benzyl 2.(4-{[(4- 

fluorobenzyl)aniino]carbonyI )-5,6- 
dihydroxypyrimidin-2-yl)mdoline- 1- 
caiboxylate 


515 


A 


13 


V 


2-[2-CN^-<limethylglycyl>-lA3.4- 
tetrahydroisoquinolm-3-yl]-N-(4- 
fluorobeiizyl>>5,6- 
diiiydroxypyniiiidiiie-4- 
carboxamide (TFA salt) 


480 


I 


14 


OH 

^ CH, 


tert-butyl l-(4-{[(4- 
£luorobeiizyl)aimno]caibonyl } -5,6- 
dihydroxypyriiradm-2-yl)-2- 
phenylethylcarbamate 


483 


A 
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15 


'X 


2-{ l-[(NJWimethylglycyOamiiio]- 
2-phOTylethyI}-N-(4-fhioiobenzyI)- 
5,6-dihydroxypyiuiudine-4- 
caitx>xan]ide 


468 


I 


16 


OH 


2-(l-aimno-2-phenylediyl)-N-(4- 
fluorobenzyI)-5,6- 
dihydroxypyriimdine-4- 
caiboxamide (TFA salt) 


383 


A* 


Table 17 


1 




benzyl 2-(4-{ [(4- 

fla(m>benzyI)axmno]caiboDyl )-5,6- 

dihydioxypyriniidin-2-yl)piperidine- 

1-caiboxylate 


481 


A 


2 


OH 
0 CHj 


N-<4-fluorobenzyl)-5,6-dihydroxy-2- 

[l-(methylsulfonyl)piperidin-2- 

yl]pyiiiDidine-4-caiboxamide 


425 


I 


3 


^^^^ 


N-(4-fluorobenzyl)-5 ,6-dihydroxy-2- 
{ l-[(4-methyl-l^,3-tliiadiazol-5- 
yI)carbonyI]piperidin-2- 
yl}pyrimidiae-4-carboxaiiiide (TFA 
salt) 


473 


I 


4 


OH 


N-(4-fluorobenzyl)-5,6-dil^droxy-2- 
[l-(lH-imida20l-4- 
ylcarbonyr)piperidm-2- 
yI]pyiiniidine-4-carboxainide (TFA 
salt) 


441 


I 


5 




2-{ l-[(2,4-dimethyl-13-thiazol-5- 
yl)carbony l]piperidin-2-yl }-N-(4- 
fluorobenzyl>5,6- 
dihydn)xypyrinudine-4- 
caiboxaniide (I7A salt) 


486 


I 



-216- 



wo 03/035076 



PCT/GB02/04742 



6 




N-(4-fluoroben2yl)-5,6-<fihydroxy-2 
{ l-[(l-iiiethyl-lH-iinidazol-2- 
yl)carbonyr|piperidin-'2- 
yl}pyiiimdine-4-cai1)oxaiiude (TFA 
salt) 


455 


I 


7 




N-(4-fluorobeo2yl)-5,6-dihydroxy-2- 
[l-(pyridazm-3-ylcaibonyI)]np^dm 
2-yl]pyiiniidm&4-carboxaimde 


453 


I 


8 




N-(4-fluorobenzyI)-5,6-dihydroxy-2- 

{ l-[(4-methylmorphoIin-2- 

yI)carbonyI]piperidin-2- 

yl }pynmidine-4-carboxamide 


474 


I 


9 


OH 

0 


2-(l-acetylpiperidiii-2-yI)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriiDidine-4- 
caiboxamide 


389 


I 


10 




2-( 1-benzoy lpiperidin-2-yl)-N-(4- 
fluorobeD2yl)-5,6- 
dibydroxypyziiiudm&4- 
caiboxamide 


451 


I 


11 


X) 


2-[l-(aiulinocarboiiyI)piperidin-2- 
yl]-N-(4-fluoiobenzyl>5,6- 
dihydioxypyriiiiidme-4- 
caiboxamide 


466 


G 


12 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
l-CpyTidln-2'-ylcaibonyl)pipcridin-2 
yr|pyriimdme-4-carboxanude (TFA 
salt) 


452 


I 



-217- 



wo 03/D35076 



PCT/GB02/04742 



13 




2-[ l-(lH-benziinida2ol-5- 
ylcarbonyI)piperidija-2-yl]-N-(4- 
fluoiobenzyO-5,6- 
dihydioxypyiiiDidiiie-4- 
caxboxaznide (TPA salt) 


491 


I 


14 




2-{l- 

[(ediylamiiio)cail>(mygpiperidm-2- 
yl}-N-(4-fluoiobeiizyl)-5,6- 
dihydioxypyriiziidiiie-4- 
carboxamide 


418 


G 


15 




N-(4-fluorobCTzyl>.2-(l- 
fonnylpiperidm-2-yl)-5,6- 
di]iydroxypyriimdin&4- 
carboxamide 


375 


I 


16 


OH 


N-(4-fluoroben2yI)-5,6-dihydroxy-2- 

piperidin-2-ylpyriiiiidine-4- 

caiboxamide 


347 


A* 


17 




N-(4-fluor6benzyl)-5,6-dihydroxy-2- 
[ l-(pyridin-4-y lmethyl)piperidin-2- 
yl]pyrimidine-4-carboxamide (TFA 
salt) 


438 


D 


18 




N-(4-fluorobeii2yi)-5,6-dihydroxy-2- 
( l-isonicotinoylpiperidin-2- 
yl)pyiiimdin&4-carboxa[mde (TFA 
sah) 


452 


I 


19 




N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
[ l-(morphoIm-4-ylacetyl)pipeiidin- 
2-yl]pyrimidine-4-carboxamide 
(TFA salt) 


474 


I 



-218- 



wo 03/035076 



PCT/GB02/04742 



20 


OH 
1 


2-(l-ethyJ[pipaidm-2-yl)-N-(4- 
fiuorobenzyI>-5,6- 
dihydioxypyriimdine-4- 
carboxamide (TFA salt) 


375 


C 










21 




N-(4-flaorobeiizyI)-5,6-dihydroxy-2- 
[l-(pyiidia-3-ylcaibonyl)pipe]i<im-2 
yQpyiiniidiiie-4-carboxaimde (IFA 
salt) 


452 


I 


22 


OH 
1 


N-(4-fhiorobeii2yl)-5,6-dihydroxy-2 
[l-(pyndlijD''3-yIinethyl)pipendiii-2- 
yl]pyriimdine-4-carboxaiiiide (TFA 
salt) 


43S 


D 


23 




2-(l-benzyIpiperidin-2-yl)-N-(4- 
fluorobenzy])-5,6- 
dihydroxypyriiiiidiBe-4- 
caiboxamide (TFA salt) 


437 


D 


24 




N-(4-fluorobeii2yl)-5,6-dihydroxy-2 
[l-(2-oxo-2-phenylethyi)piperidin-2- 
yl]pyiimidine-4-carboxainide (TFA 
salt) 


465 


D 


25 


^^^^^^^^^^ 


benzyl 2-(4-{ [(2.3- 
diix]jedioxybenzyQamino]caibonyl} - 
5,6-dihydroxypyTiiDidin-2- 
yl)piperidine- I-carboxylate 


523 


A 


26 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
( l-isobutylpiperidin-2-yl)pyiiinidine 
4-caiboxamide (IFA salt) 


403 


C 



-219- 



wo 03/035076 



PCT/GB02/04742 



27 


OH 


N-(4-fluorobeii2yI>5,6-dihydroxy-2 

r 1 •rtiftth v1nfnAriHin-.?-vl^n\rriTnf /liTtpt 

\X i±smi±y i^i^MO. jijiiy n II iiiiiTuppp 

4-carboxaimdc (IFA salt) 


361 


D 


28 


CH. 


2-[l-(NJ^-diinediylgIycyl)piperidin- 

dihydroxypyriimdme-4- 
caiboxamide (IFA salt) 


432 


I 


on 

29 




2- { l-[2-(dimethylaimno>2- 
oxoethyl]piperidm-2-yl }-N-(4- 
fluorobenzyl)-5 ,6- 
dihydroxypyriinidine-4- 
carboxamide (TFA salt) 


432 


D 


on 

30 




N-(2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-(l- 
isonicotiiioylpiperidin-2- 
yl)pyTiimdiiieH4-caiboxainide (TFA 
salt) 


494 


I 


31 


OH 

0 


N-{4-fluoroben^l)-5,6-dihydroxy-2« 
[l-(pyiidin-2-y!metfayl)pipeiidm-2- 
yI]pyrimidine-4-carboxamide (TFA 
salt) 


438 


D 




0 


z-V i-Deiizyipiperiaiii-z-yl}-r>i-\2,3- 
diniethoxybenzyl)-5,6- 
diIiydroxypyiiniidine-4- 
carboxamide (TFA salt) 


479 


D 


33 


C3H 


N-(2,3-dimethoxybenzyl)-2-[l-(NJSr 
dimethylglycyl)piperidin-2-yl]-5,6- 
dihydioxypyrimidine-4- 
caiboxamide (TFA salt) 


474 


I 



-220- 



wo 03/035076 PCT/GB02/04742 



34 




N-(23-dimetiioxybeiizyl)-5.6- 


389 


A* 






dihydroxy-2-pipMidiii-2- 










ylp)Triinidine-4-carboxaimde 

















Table 18 




N-benzyl-2-(l-fonnylpiperi(lm-3-yI) 
5,6-dihydroxypynimdiii&4- 
carboxamide 



357 




N-(2.3-<timethoxybeiizyl)-2-(l- 
formylpipCTidiii-3-yl)-5,6- 
dihydroxypyrimidme-4- 
caxboxamide 



417 



OH 



N'(4-fluoiobenzyl)-2-(l- 
formy lpiperidiii-3-y l)-5 ,6- 
dihydroxypyiimidine-4- 
carboxamide 



375 




benzyl 3-{4-{ [(4- 

fluoFobeiizyI}amino]carbonyl }-5,6- 
dihydioxypyrimidin-2-yl}piperidine- 
l-<arboxyIate 




2-(l-acetylpiperidin-3-yl)-N-{4- 
fluorobeiizyl)-5,6- 
dihydioxypyTiimdine-4- 
carboxamide 



389 



-221- 



wo 03/035076 



PCT/GB02/04742 



6 


OH 

X) 


benzyl 3-(4-{[(2- 

etfaoxybenzyI)anmio]carbonyl }-5,6- 
dihydn>xypyiiinidiii-2-yl)piperi<ime- 

1 -/*ai4mT viatic 
i''uu uuAjriiUiC 


507 


A 


7 




benzyl 3-{4- 

[(beazylaimno)carbonyl]-5,6- 

dihydlioxypyiiimdm'-2-yl}pipeddme 

1-caiboxylate 


463 


A 


8 


o^o 


benzyl 3-(4-{I(3-chloro-4- 
mediylbeiizyI)amino]caibonyl }-5,6- 

n 1 n \//lT¥\Y \rr\\m ¥¥1* _ vl^ni nan d« n A 

umyui UAypyiiujium*z-y ijpipenaine^ 
1-carboxylate 


511 


A 


9 


0 


N-(4-fIuorobenzyl)-5,6-dihydroxy-2 
[l-(morpholin-4-ylacetyl)piperidin- 
3-yljpyriinidine-4-carboxainide 
(TFA salt) 


474 


I 


10 




2-(l-bCTzylpiperidin-3-yl)-N-(4- 
flaorobeiizyI)-5,6- 
dihydroxypyriimdine-4- 
carboxamide (TFA salt) 


437 


C 


11 




benzyl 3-(4-{[(23- 
dimethoxybenzyl)a^lmo]caIbonyI}- 
5,6-dihydn)xypyriimdm-2- 
yl)piperidine- 1-carboxylate 


523 


A 


12 


F 


N-(4-fluorobenzy l)-5 ,6-dihydroxy-2- 
piperidin-3-ylpyriimdine-4- 
caiboxamide (TFA salt) 


347 


A* 



-222- 



wo 03/035076 



PCT/GB02/04742 



13 


X • 


2- [l-(NJ?-dmiethylgJycyl)piperidin- 

3- yI]-N-(4-fiaorobwizyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


432 


I 




6 


N-benzyl-S,6-dihydroxy-2'-pipeddin- 

3-ylpyriimdiiie-4>caiboxaznide 

(IFAsalt) 


329 


A* 


15 




N-{2,3-dimethoxybenzyl)-5,6- 
dihydroxy-2-piperidm-3- 
ylpyrimidme-4-caitK>xamide (TFA 
salt) 


389 


A* 


Table 19 


1 




benzyl 4-(4-{[(4. 

fluorobenzyl)ainiiio]carbonyl }-5,6- 

dihydroxypyriimdin-2-yl)piperid[ine- 

1-carboxyIate 


481 


A 


2 


OH 

0 


N-(4-fluorobenzyl)-2-(l- 
formylpipaidin-4-yI)-5,6- 
dihydroxypyriimdine-4- 
caiboxamide 


375 


I 


3 


OH a 


N-<3,5-dichlorobenzyl)-2-(l- 
fonnylpiperidm-4-yl)-5,6- 
dihydioxypyrimidine-4- 
caiboxamide 


425 


I 



-223- 



wo 03/035076 



PCT/GB02/04742 



4 




benzyl 4-{4- 

[(benzylaimno)caibonyI]-5,6- 
dihydroxypyiiniidiQ-2-yl }pipeddine 
I'Caiboxyiate 


463 


A 


5 


OH 


benzyl 4-(4-{[(3-chloro^ 
inediyIbenzyI)ainino]carbony]}-5,6- 
dihydioxypyiiimdm-2-yI)piperidme- 
l-caiboxylate 


511 


A 


6 




benzyl 4-(4-{ [(2- 

ethoxybaizyl)amino]caibonyl }-5,6- 
dihydn)xypyrimidin-2-yl)pipeiidme- 
1-carboxylate 


507 


A 


7 




benzyl 4-(4-{[(2.3- 
dime&oxyb^izy l)anuno] carbonyl } - 
5,6-dihydroxypynniidin-2- 
yl)piperidme-l-carboxylate 


523 


A 


8 


CH, O 


2-[l-(NJ^-<iimethylglycyI)piperidin- 
4-ylj-N-(4-iiuoroDen2yl)-5,o- 
dihydroxypyriniidine-4- 
caiboxamide (TFA salt) 


432 


I 


9 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
(l-methylpiperidin-4-yl)pyriinidine- 
4-<:azboxan3ide (TFA salt) 


361 


C 


10 


F 


N-(4-fhioroben2yl)-5,6-dihydroxy-2- 
pipeiidln-4-ylpyTiniidine-4- 
carboxamide (TFA salt) 


347 


A* 



-224- 



wo 03/035076 



PCT/GB02/04742 



11 




OH 


N-(2,3-diinethoxybenzyl)-5,6- 
dihydroxy-2-piperidiii-4- 
yIpyiiimdme-4-caiboxaiiiide (TFA 
salt) 


389 


A* 


12 


OH 

6 


N-beiizyl-5,6-dihydioxy-2-piperid[m- 

4-ylpyrimidinfeul-carhnTamidft 

(TPAsalt) 


329 


A* 


Table 20 


1 


OH 


N-{4-fluorobeo2yI)-5,6-dihydroxy-2- 
(1 A3,4-tetrahydroqiiinoIin-2- 
yl)pyriniidine-4-caiboxainide (TFA 
salt) 


395 


A* 


2 






benzyl 2-(4-{ [(4- 

£luorob»izyl)ammo]caTbonyl } -5 ,6- 

dihydioxypyriimdia-2-yl)-3,4- 

dihydioquinoline-l(2H)-carboxylate 


529 


A 






K^O O 
















3 


U 


OH 

o 


2-(l-benzoyH.2,3,4- 

tetrahydioquiiioIin-2-yO-N-(4- 

fluorobeQ2yl>-5,6- 

dihydroxypyrhmdine-^ 

caiboxamide 


499 


I 


4 


OH 


N-(4-fluorobeiizyl)-5,6-dihydroxy-2 
{l-methyl-U.3,4- 
tetrahydroquinolin-2-yl)pyriimdine- 
4-caTboxaniide (IFA salt) 


409 


C 



-225- 



wo 03/035076 



PCT/GB02/04742 



5 


GH 


N-(4-fluorobenzy 0-5 ,6-dihy droxy-2 
[l-{pyridin-2-ylcarboiiyI)- 1,23»4- 
tetiahydn)qumolin-2-yl]pyniiiidine- 
4-caiboxaimde (TFA salt) 


500 


I 


6 




2-{l-benzyl-lA3,4- 
tetrahydFoqumolin-2-yI)-N-(4- 
fluorDbenzyI)-5 ,6- 
dihydroxypynimdine-4- 
caiboxamide (IFA salt) 


485 


C 


Table 21 


1 




2-(l-benzoylpiperazin-2-yl)-N-(4- 
fluorobeiizyI)-5,6- 
dihydioxypyiimidine-4- 
caiboxamide (TFA salt) 


452 


A* 


2 




2-[l-(2-chlorobenzoyl)-4- 
methylpiperaziii-2-yl]-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (HO salt) 


500 


I 


3 


OH 

ca, ^^^^^^X^ ^^^^ 


2-(4-acctyl- l~metiiylpipttazm-2-yl)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine^ 
carboxainide (TFA salt) 


404 


I 


4 




2-(4-ben2X)yl-l-methylpipCTaan-2- 
yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyiinudine-4- 
carboxamide (TFA salt) 


466 


I 


5 




2-[l-(4-chIorobenzoyl)-4- 
mediylpiperazm-2-yl]-N-(4- 
fluorobciizyl)-5,6- 
dihydroxypyriinidine-4- 
carboxamide (TFA salt) 


500 


I 



-226- 



wo 03/035076 



PCT/GB02/04742 



6 


CH, OH 


2-{4-[(etfaylammo)carbonyr|-l- 
methylpiperazm-2-yl}-N-(4- 
fluorobeiizyI)-5,6- 
dihydlioxypyiiimdiD&4- 
caiboxamide (TFA salt) 


433 


G 


7 




2-[l-{3-chIorobenzoyI>4- 
methylpipera2iii-2-yI|-N-(4- 
fluorobeiizyl)-5,6- 
dihydroxypyiiinidm&4- 
caiboxamide (TFA salt) 


500 


I 


8 




2-(4-ediyl-l-metfaylpip^azin-2-yI)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyriiiiidine-4- 
carboxamide (TFA salt) 


390 


C 


9 




2-(l-beiizoyl-4-ethylpipera2in-2-yl)- 
N-(4-fluorobeiizy I)-5 ,6- 
dihydix)xypyrimidine-4- 
caiboxamide (TFA salt) 


480 


C 


10 


OH 

^ 11 . ft 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[l-metfayl-4- 

(metfayIsulfbnyI)piperazin-2- 
y]]pyniiiidin&4-carboxamide (TFA 
salt) 


440 


I 


11 


OH 


2-(l-beiizoyl-4-metfaylpipeTaziii-2- 

yl)-N-(4-fluoroben2yl>5,6- 
dihydroxypyrimidine-4- 
caiboxamide (TFA salt) 


466 


I 


12 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
( 1 -metfaylpiperazm-2-y l)pyriinidine- 
4-carboxanude (TFA salt) 


362 


A* 



-227- 



wo 03/035076 



PCT/GB02/04742 



13 




tert-butyl3-(4-{[(4- 
fluorobenzyOaminoJcarbonyl }-5,6- 
dihydioxypyriinidin-2-yI>4' 
metfaylpipnazme-l-carboxylate 
(TFAsah) 


462 


C 


14 




2-(1.4-dimetfaylpipera2iB-2-yl)-N-(4 
flaQrobenzyl>S,6- 
dihydroxypyriimdme-4- 
carboxainide (TFA salt) 


376 


C 


15 




teit-bulyl 3-(4-{[(4- 
fluorob^izyl)ammo]carbony 1 } -5,6- 
dihydroxypyriimdm-2-yl)pipera2dne- 
lK:aiboxylate (TFA salt) 


448 


A* 


16 


OH 


2-[l-benzoyl-4-(NJNr- 
dimethylglycyI)pipera2aii-2-yI]-N-(4 
fiuoiobenzyI>-5,6- 
dihydroxypyiiiDidine-4- 
carboxamide (TFA salt) 


537 


I 


17 




2-(4-benzyl-l-methylpipera2in-2-yl) 
N-(4-fluoroben2yI)-5,6- 
dihydn)xypyriimdine-4- 
caiboxamide (TFA salt) 


452 


C 


18 




2-(l-benzoyl-4-isopropylpipMBzm-2 
yI)-N-(4-fluorobenzyl)-5,6- 
dihydrox3rpyrimidine-4- 
carboxamide (TFA salt) 


494 


c 


19 


OH 


N-(4-fluorobenzyl)-5 .6-dihydroxy-2- 
(1 -isopropyl-4-methylpipera2iii-2- 
yl)pyriimdine-4-carboxaiiiide (TFA 
ash) 


404 


c 



-228- 



wo 03/035076 



PCT/GB02/04742 



20 


OH 


beaizyl2-(4-{[(4- 

fiuorobeazyl)ainino]caibanyl}-5,6- 
dihydroxyp)TOnidin-2-yl)piperazine 
l-carboxylate (TFA salt) 


482 


A* 


21 


1^ 


2-[4-(anilinocarbonyI)-l- 
mediylpip©razm-2-yl]-N-(4- 
fluorobaizyl)-5,6- 
dihydioxypyriimdme-4' 
caiboxamide (TFA salt) 


481 


G 


22 


K^O 


l-b«izyl 4-tert-butyl 2-(4-{ [(4- 
fluorobeiizyl)ainmo]carbony] } -5,6> 
dihydioxypyriixudifi-2-yI)piperaziiie- 
1,4-dicarboxyIate 


580 (M- 


A 


23 


6 


N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
[4-nietiiyl- l-(pyiidin-2- 
ylcarbonyI)piperazm-2- 
yl]pynimdine-4-carboxaiiiide (TFA 
salt) 


467 


C 


24 




N-(4-fluorobeiizyl)-5,6-dihydroxy-2- 
l-methyl-4-(pyridin-2- 
ylcarbonyI)piperazin-2- 
yl]pyiiimdme-4-carboxaimde (TFA 
salt) 


467 


I 


25 




N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
(4-isopropyl- l-iiiethylpipa:azm-2- 
yI)pyiinudin&-4K:aiboxainide (TFA 
salt) 


404 


C 


26 


k^N>^0 O 


2-[l-(NJ^-dimetfaylglycyI)^ 
methyIpipcrazin-2-yl]-N-(4- 
fluorobenzyI)-5,6- 
dihydroxypyriimdme-4- 
caiboxamide (TFA salt) 


447 


I 



-229- 



wo 03/035076 



PCT/GB02/04742 



27 


OH 
CM. 


2-[l-(NJ^-dimediylglycyl)piperazm- 
2-yl]-N-(4-fluorobenzyl)-5,6- 
dihy<koxypyri]iiidine-4- 
carboxamide (TFA salt) 


433 


A* 


28 


1 

CH, 


teit-butyl 4-(N,N-dimethylglycyl)-3- 

(4-{[(4^ 

fluorobenzyl)ainino]carbonyl } -5,6- 
dihydroxypyrimidin-2-yl)pipera2iiie 
1-carboxylate (TFA salt) 


533 


I 


29 


OH 

k^N 0 


N-(4-fluorobenzyI)-5,6-dihydroxy-2- 
(4-methylplpera2in-2-yl)pyiimidine- 
4-caiboxainide (TFA salt) 


362 


A* 


30 


OH 

k/N O 


N-(4-fluorobeiizyl>5,6-dihydroxy-2- 
piperazin-2-ylpymmdine-4- 
carboxamide (TFA salt) 


348 


A* 



-230- 



wo 03/035076 



PCT/GB02/04742 



Table 22 



1 




N-(4-fluorobenzyl)-5,6-(iihydroxy-2 
(4-metfaylmorpholin-3- 
yI)pyiiimdin&4-caiboxai!iide (TFA 
salt) 


363 


C 


2 


6 


2-(4-benzyl-5-oxonioipholin-3-yl)- 
N-(4-fluorob^yl)-5,6- 
dihydroxypyrimidme--4- 
carboxamide 


453 


A 


3 


OH 


2-(4-baizylmorpholiii-3-yl)-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyiiiiiidine-4- 
carboxamide (TFA salt) 


439 


C 


4 


OH 

k^N 0 


N-(4-fluoroben2yl)-5,6-dihydroxy-2' 
morpholin-3-ylpyriiiiidine-4- 
caiboxamide (TFA salt) 


349 


A* 


Table 23 


1 


OH am 


2-[(2S,4R>4-(benzyloxy)-l- 
inctbylpyrrolidiii-2-yl]-N-(4- 
fluon>benzyl)-5,6- 
dihydroxypyriinidine-4- 
caiboxamide (TFA salt) 


453 


A 


2 


OH CKral 


2-[(2S,4R>l-beiizoyl-4- 

hydroxypyrrolidin-2-yl]-N-(4- 

fluoiobenzyl)-5,6- 

^ydioxypyriiiudine-4- 

caiboxamide 


453 


I 
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3 


0 


N-(4-£luarobeiizyl>>S.6-dihydroxy-2 
[(2S.4R)-4-hydroxy-l. 
methyIpym)Udin-2-yl]pyriinidiii&4- 
carboxamide (IF A salt) 


363 


A* 


4 


?H CNral 


2-[(2S,4R)-l-ben2yl-4- 

(baizyloxy)pyrrolidin-2-yl]-N-(4- 

fluoroben^I)-5,6- 

dihydToxypyiiiiiidine-4- 

carboxamide 


529 


C 


5 




2-(l-benzoylpyiTolidm-2-yl)-N-(4- 
fluQn)beiizyl)-5,6- 

caiboxamide ^ 


437 


I 


6 




N-(4-fluOTobenzyl)-5,6-dihydroxy-2- 
[l-(4-metfaoxybeiizyI)-5- 

oxfinvrTnlidifi-7-vnnvrirnir1in^-/l- 

caiboxamide 


467 


A 


7 




N-(4-fIuorobcn2yl)-5,6-dihydroxy-2- 
pyTTo!idin-2-ylpyriinidine-4- 
caiboxamide (TFA salt) 


333 


A* 


8 




2-[{2S,4RH-{benzyloxy).l-(N,N- 
dimetfaylglycyl)pynoIidiii-2-yl]-N- 
(4-fluorobeii2yl)-5,6- 
dihydioxypyriimdin&H4- 
carboxamide (TFA salt) 


524 


I 


9 


OH 


N-(4-fluorobcnzyl>5,6-dibydioxy-2 

( l-methylpyrTolidin-2-y Opyrimidine 
4-carboxamide (TFA salt) 


347 


D 
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10 


9" Cttal 


2-[(2S,4R)-l-beiizoyl-4- 

(bCTzyloxy)pyiTolidin-2-yI]-N-(4- 

fiaoiobCTzyl)-5,6- 

dihydioxypyiimidm&4- 

caxboxainide 


543 


I 


11 


OH 


2-{l-beiizy^)yTroIidin-2-yI)-N-(4- 
flaQrobaizyl)-5,6- 
dihydroxypyiTmidine-4" 
caiboxamide (TFA salt) 


423 


D 


12 




2-(l-be!i2oylpyiTOlidin-2-yl)-N-(2,3- 
uimcuxOAyoeuzyi ^0,O- 
dihydFOxypyiiinidme-4* 
carboxamide 


479 


I 


13 




tert-butyl (2S,4R)-2-(4-{[(4- 
fluorobcnzyl) amino] carbonyl } -5,6- 
dihydroxypyriiiiidin-2-yl)-4- 
hydroxypyiToIidine-l-carboxyla!e 


449 


A* 


14 




2-{(2S,4R)-4-(benzyloxy).l-[4- 

(dietiiylamiiio}beiizoyI]pynoIidin*2- 

yl)-N-{4-fluorobciizyI)-5,6- 

dihydroxypyriimdine-4- 

carboxamide 


614 


I 


15 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
;(2S,4R)-4-hydroxypyrro!idin-2- 
yl]pyrimidine-4-carboxamide (TFA 
salt) 


349 


A* 


16 




2-[l-(N J4-diinethylglycyl)pyiTolidin 
2-yI]-N-(4-fluorobeiizyl)-5,6- 
dihydroxypyriimdme-4- 
carboxamide (TFA salt) 


418 


I 
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17 




2-{ l-[2-(dimetfaylaimiio>2- 
oxoethyI]pyiTolicfin-2-yl}-N-(4- 
fluoroben2yl)-5,6- 
dihydroxypyriimdme-4- 
carboxamide (TFA salt) 


418 


D 


18 


OK ChtBl 


tot-butyl (2S,4RH-(bCTzyloxy)-2- 
(4-{[{4- 

£iuorobenzyl)ain]no]carbonyl}-5,6- 

dibydioxypynimdin-2-yl)pyrF0li(tine 

1-caiboxylate 


539 


A 


19 




2-[(2S.4R>4-(benzyloxy)pyiiolidin- 
2-yI]-N-(4-fluorobMizyl)-5,6- 
dihydroxypyriiiudine-4- 
carboxamide (HQ salt) 


439 


A* 


Table 24 


1 




N-(l,r-biphenyl-3-ylmethyl)-5,6- 
dihydroxy-2-pyridin-2-ylpyriiiiidine- 
4-caiboxaiDide (HQ salt) 


399 


A 


2 


OH 


N-(3-chloro-4-fluorobciizyl>5,6- 

dihydroxy-2-pyridiii-2-yIpyrimidin& 
4-carboxaiiiide (HCl salt) 


375 


A 


3 


OH 


N~(4-fluorobMizyl>5,6-dihydroxy-2 
pyridin-2-ylpyiimidme-4- 
carboxamide (HCl salt) 


341 


A 


4 


OH 

Jl >^ ^N. J\ 
O 


N-(3-chlorobeiizyl)-5,6-dihydroxy-2 
pyridin-2-yIpyiiinidine-4- 
carboxamide (HCl salt) 


357 


A 
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N-(3-chloro-4-methylbaizyl)-5,6- 
dihydn)xy-2-p>dciin-2-yIpyrimidme- 
4-carboxaniide (HQ salt) 



371 




N-(2,3-dimethoxybaizyl)-5,6- 
dihydioxy-2-pyridin-2-ylpyriinidine 
4-carboxaimde (HQ salt) 



383 




N-(2,3-<iimethylbeii^l)-5,6- 
dihydn}xy-2-pyiicliii-2-yIpyriniidm& 
4-caxboxaimde (HQ salt) 



351 




N-(2-chloro-4-fIuorobenzyI)-5,6- 
dihy(koxy-2-pyridin-2-yipyriiiiidine 
4-carboxamide (HQ salt) 



375 




5,6-<iihydroxy-N-(2-metfaoxybeiizyl) 
2-pyridm-2-ylpyriimdme-4- 
carboxamide (HCl salt) 



353 



10 




N-beiizyl-5,6-dihydioxy-2-pyiidin-2 
ylpynimdme-4-carboxaiiiide (HQ 

salt) 



323 



11 




5,6-dihydroxy-2-pyridin-2-yl-N- 
(pyridin-3-ylmethyl)pyriimdine-4- 
caiboxamide (TFA salt) 



324 
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12 






5,6-dihydroxy-2-pyridin-2-yl-N- 


324 


A 






o 


(pyridm-2-yImetfayI)pyiiinidine-4- 








(J 


caii)oxaiiiide (TFA salt) 
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Table 15B 



Strucuture 


name 


M4-I 


Procedure 


Hi 


^ 0 o=s=o 
in. 




benzyl 1-{4-({I4-fluoro-2- 
(methylsutfonyl)benzyl]amino}carbonv 
^5,6Klihydroxypyrimidin-2-yIl-1- 
methylethylcarfoamate 


533 


A 


OH 

H3C CH3 g 


o=s=o 


2-(1 -amino-1 -methylethyI)-N-[4-fluoro- 

2-(melhylsuIf6nyI)benzyl]-5,6- 

dihydroxypyrimlcnne-4-carboxamide 


399 


A* 




2-11 -{dimethyIamlno)*1 -methylethyO-N 
[44]LiofD-2-(melhyIsutfonyObenzyq-5,6 
dOiydiio9cypyrimidine-4-Garboxamide 


427 


0 


OH 


2-(1 -aminocycloprDpyI)-N-(4- 

fluorobenzyiy-S.e-dihydroxypyrimidine^ 

4-carboxamide 


319 


A* 




2-(1-(dinnethylamino)cyclQpropyl]-N-(4 
fluorobenzyI)-5,6-dihydroxypyrimidine- 
4-cart)oxamide 


347 


0 


OH 


GXf ■ 

0 


N-{4-f!aoroben2yI)-5,6-dBiydroxy-2-{1 - 
[(pyrazin-2- 

yk^rbonyOarnino]cydopn)pyl}pyrimidi 
ne*4^arfooxamIde 


425 


1 


OH 


benzyl 1-(4-{[(4- 

fluorober^)ambio]carbonyl}^,6- 

dihydroxypyrimidIn-2- 

yOt^openlytcarbamate 


481 


A 


OH 


2-{1 -aminocyclopentyl)-N-{4- 

fIuorobenzyI)-5,6-dihydro3^pyrimldine- 

4-carboxamide 


347 


A* 


OH 


2-[1 -(dlmethy!amino)cydopentyl]-N-(4 
fluorobenzyl)-5,6-dihydroxypyrimidine- 
4-carba9Ganritde 


375 


C 
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2-(1 -{[(e1hylamino)carbonyf]amIno}-1 - 

methylethyl)-N-{4-fluorobenzyl)-5,6- 

dihyditsxypyi1mIdine-4-caitx>xami^^ 


392 


G 








241 -(ben2y!amino)-1 -methylethyl}-N- 

(4-fluonob8nzyl}-5,6- 

dihydroxypynmidine-4-carboxarnlde 


411 


C 


OH 


2-[1*(ben2oytamino)-1-m8thylethyl]-N* 

(4-fluorobenzyl)-5.6- 

dihydroxypyrirrridine-4-carbQxamide 


425 


1 




2-{1 -[benzyl{methyl)aniino]-1 - 

methyiethyl}-N-(4-fluonobenzyO-5,6- 

dihydroxypyrimidine-4-carboxamide 


425 


0 


OH 

H3C 0H3 6 6^ 


2-{1 -{dimemy!amino)-1 -methyIethyl]-N 

(2-€thoxyben2yO-5.6- 

dihydix>xypyrimidine*4-cart)oxaniide 


375 


A 


OH 

H3C CH, 6 a 


N-{2-chloroben2yO-2-I1 - 
(dimethylamino)-! -methylethyl]-5,6- 
dihydraxypyitnidin8-4-carboxamide 


365 


A 


OH 

HjC CH3 S 6 


N-(2<:hlorobenzyl)-2-[1- 
(dimethylamino)-1 -methylethyl]-5.6- 
dihydroxypyrfmidin8-4-carboxamkie 


383 


A 


OH 

CH3 N"S^^*^!'^Y^ 
H3C CH3 6 


N-(5-chIoro2-melhylbenzyO-2-[1 - 
(dimethy!amino)-1 -melhylethyO-5,6- 
dihydroxypyrimidIne-4-carboxamide 


379 


A 


OH 

OH3C CH, S 


N-(4-fluorobenzyl)-5,6-dihydroxy-2-{1 - 
methyH -[(pyrazin-2- 
ylcarbonyl)amino]ethyl}pyr&nldhe-4- 
carboxamtde 


427 





238 
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OH 



HsC'CH, 8 



2-{1-(ciiethyIam!no)-1-methylelhyl]-N- 

(4-fiuorobenzy])-5,6- 

cahydraxypyrlmidine-4-carfooxanu 



377 



OH 



N-<4-fluoroben2yl)-5,6-dihydroxy-2-(1 
mefliyI-1 -morphofin-4- 
ylethyOpyrimidine-4-carboxamide 



391 



H3C CH3 6 



OH 



N-{4-fluoroben2yI)-5,6-dihy(lroxy-2-(1 
methyt-1 -piperidin-1 - 
ylethy1)pyrimidine-4HXuboxamide 



389 



CH3 a 



N-^44!iJorobenzyQ-5,&dihydroxy^2-(1 
methyl-1 -pyrroIidin-1 - 
ylefiiyOpyi1niidine-4-carboxarnide 



376 



H3C CH3 6 



HgC CH3 6 



N-(4-fluorobenzyI)-5,6-dihydroxy-2-{1 
methyl-1 -{fTiethyl(pyridiiv4- 
ylm8thyOaminolethyl}pyrimidine-4- 
carix>xamide 



426 




2-{1 -(dimethyIamino)-1 -methylethyl)* 
5,6-dihydroxy-N-{2- 
(methyithio)benzyl]pyrim(dine-4- 
carboxamide 



377 



CHg 




N1 .N1 ^!ethyl-N2-{1 -{4-{I(4- 
fluorobenzyOamino)cartx)nyl}-5.6- 
dihydroxypyrimidin-2-yO-1 - 
mettiylethyQethanedianiide 



448 



CI 



OH 



OH 




^^ccH, 6 



2-[1-(1 ,4-dioxa-8-azaspiro[4.5]dec-8- 
yl)-1 -niethyIethyl]-N-(4-fIuorobenzyf)- 
5,6-dihydroxypyrimtdine-4- 
carboxamide 



447 




N-(4-fluorobenzyf)-5,6-dihydroxy-2-(1 • 
methyI-1 -{1(1 -methyl-1 H-Imidazol-2- 
yi)cartx)nyI]amino}ethyOpyrimicfine-4- 
cartjoxamide 



429 



239 
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OH 


N-{4-fluofobenzyl)-5,6-daiydroxy-2-{1 - 
methyl-1 -(4-axopiperidin-1 - 
yOefhyqpyi1inidine-4<:aitxsxarnide 


403 


K 


HjCCH, O 


N-(4-fluorob8nzyO-5,6-dihydroxy-2-{1 • 
melhy!-1 -[methyI(i3yridin-2- 
y}methyOarnino]eth^}pyrimidine-4- 
cartxsxamide 


426 


C 


9H3 OH 


N-I1-(4-{I(4- 

fIuorobenzyf)amlno]cartx}nyf}-5,6- 
dihydroxypyrirnkfin-2-yl)-1 - 
niethylethyr|-4-methylmorpholine-2- 
carboxamide 


448 


1 


OH 


2^1 4aoetyl(mettiyl}am]noh1 - 

methylettqrl}-N-(4-fluorDbenzyl)-6,6- 

dihydnoxypyrimidine-4-cait)a}camide 


377 


1 


OH 

0 CH3 0 


2-{1 -{acetylamino)-1 -methylethylJ-N- 

(4-fluorobenzyl}-5,6- 

dihydroxypyrimidine-4-carboxarnide 


363 


1 




2-{1 -I4-(dimethylamino)plperid]n-1 -yl]- 
1 -methyIethyl}-N-(4-fluorobenzyl)-5.6- 
d]hydroxypyrifnidine-4*carboxarTtide 




E 




N-(2,3-dimethoxyben2yO-2-{1- 
(dimethylaminoH -methylelhyl]-5,6- 
dihydroxypyrimidine-4-carboxamlde 


391 


A 


OH 


2-[4-{dimethylafnlno)tetrahydro-2H- 

pyrafv4-yi}-N-(4-fluorobenzyO-5,6- 

dihydrDxypyrirnkfine-4-carboxamide 




C 


OH 


N-<4-fluorobenzyl)-5,6-dihydroxy-2-(7- 

methyl-7-azabicyclo[2^.1]hept-1- 

yl)pyrimidine-4-caiboxamlde 


373 


C 



240 
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OH 


2-(7-acetyI-7-a2abicyclo[2-2.1 ]hept-1 - 

yl)-N-(4-fluorobenzyO^,6- 

dihydn3xy)qfnmidIne-4Ksut)axamide 


401 


A 




OH 

CH3 




2-<2-acetyl-2-azabJcydo[i1 .1]hex-1- 

yI)-N-(4-fliiorobenzyQ-5,&- 

cfihydroxypyrinrudine-4-carboxamide 


387 


A 








N-(4-fluorobenzyl)-5,MihydrDxy-2-(2- 
methyl-2-a2abicycloI2.1 .1]hex-1- 
yOpyitrnldine-4-caitoxamide 


359 


C 



241 
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Table 17B 



{Structure 


Name 


M+1 


ProcfMlurfi 




tert-butyl (2S,4R)-4-(ben2yIoxy)-2-(4 
{[(4-fluorobenzyI)amino]carbonyl}- 
5.6-dihydroxypyrimidin-2- 
yl}ptperidine-1 -carbosQflale 


553 


A 


OH 


2-[(2S,4R)-4-(benzyloxy)pipericCrv2- 

yQ-N-(4-fIuorobenzyl)-5,6- 

dihydroxypyrimldine-4-carfooxamide 


453 


A* 


OH 


2-H2S.4R)-4-(benzyloxy)-1- 

methylpipericfin-2-ylJ-N"(4- 

fluorobenzyl)-5,6- 

(fihydra)^pynmtdine-4-carboxamide 


467 


C 


OH 


N-(4-fluoroben2yl)-5,6-dihydro3y-2- 
[{2S.4R)-4-hyclroxy-1- 
methylpiper!cfin-2-yl]pyrimicfine-4- 
carboxamide 


377 


A* 










O 


2-[1 -acetyl-4^(benzyloxy)piperidin-2- 

yI]-N-(4-fluorobenzyl)-5,6- 

dihydroxypyrimldine-4-carboxamlde 


495 


1 



242 
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Table 21 B 



Stnjcture 


Name 




Pnocpfiiina 


X OH F 


2-(1 -ethyI-4-methylpipera2in-2-yl)-N- 

(4-fluoroben2yl)-5,6- 

dihydraxypyrimidine-4-carboxainlde 


390 


A 




N-(4-fluorobenzyl)-5,6-dihydrDxy-2-[4- 
methyl-1 -(pyrazin-2- 
yIcarbonyl)piperazin-2-yI]pyrimidine-4- 
carboxamide 


468 


A 



243 
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Table 22B 



Structure 


Name 


M+1 


Procedure 


OH 

k^N^O O 
O^CH, 


tert-butyl 3-(4-{[(4- 
fluorobenzyl)amino]carbonyl}- 
5,6-dihydroxypyrimicnn-2- 
yOthlomorpholine-4KJarboxylate 


465 


A 


OH 

ks^NH O 


N-{4-fluoroben2y[)-5,6- 

dihydroxy-2-thiomorphonn-3- 

ylpyrimidine-4-carboxamide 


365 


A* 


OH 


N-(4-fluorobenzyI)-5,6- 
dihydroxy-2-(4- 
methylthiomorpholin-3- 
yl)pyrimidine-4-carboxamide 


379 


c 


OH 

6 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-[4-(pyridin-2- 
ylcarbonyl)thiomorpholin-3- 
yQpyrimidine-4-carboxamide 


470 


1 


N^O O 


2-(4-acetylthiomorpholli>3-yI)- 
N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


407 


1 


OH 

O^NH HN 

F 


tert-butyl 1-(4-{[(4- 
fluorobenzyl)amino]carbonyl}- 
5,6-dihydroxypyrimidin-2-yl)-2- 
methoxyethylcarbamate 


437 


A 



244 
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OH 



H3C' -CH3 



OH 

HgC^NH HK 
O 



2-[1 -(cGmethylamino)-2- 

methoxyethyl]-N-(4- 

fIuoroben2yl)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 



2-[1 -(acetyIamino)-2- 

methoxyethyI]-N-(4- 

fluorobenzyI)-5,6- 

dihydroxypyrimidine-4- 

carboxamide 



365 



379 



OH 




2-(1 -amino-2-methoxyethyl)-N' 
(4-fluoroben2yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 



337 




N-(4-fluorobenzyl)-5,6- 
dihydroxy-2"{2-methoxy-1 - 
;(pyridin-2- 

yIcarbonyI)amino]ethyl}pyrimidi 
ne-4-cart)oxamide 



442 



HN ^ O 
H 



N-(4-f luorobenzyl)-2-[1 - 
;formylamino)-2-nnethoxyethyO- 
5,6-dihydroxypyrimidine-4- 
carboxamide 



365 



245 
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OH 


N-(4-fluorobenzyO-5,6- 
dihydroxy-2-[2-methoxy-1 - 
(methylamino)ethyl]pynmidine- 
4-carboxamide 


352 


A 


OH 

o 


241 -[acetyl(methyOamino]-2- 

methoxyethyl}-N-(4- 

fIuorobenzy()-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


393 


1 


OH 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-{2-methoxy-1 - 
[methyl(pyridin-2- 
ylcarbonyl)amino]ethyl}pyrimidi 
ne-4-carboxamide 


456 


1 



246 
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Table 23B 



Staicture 


Name 


M+1 


Procedurs 


OH 


N-(4-ftuorobenzyl)-5,6- 
dihycIroxy-2K(4R)-3- 
(pyridin-2-ylcarbonyl)-1 ,3- 
fliiazoIidin-4-yl]pyrimidine-4 
carboxamide 


456 


1 


OH 

\— NH O 


N-(4-fluorobenzyI)-5,6- 
dihydroxy-2-[(4R)-1,3- 
thia2ondin-4-yl]pyrimidine-4 
carboxamide 


351 


A' 


OH 

V-N. O 


N-(4-fluoroben2yI)-5,6- 
dihydroxy-2-[(4R)-3-methyl- 
1 ,3-thiazolidin-4- 
yI]pyrimidine-4- 
carboxamide 


365 


C 


OH 

H3C 


2-(3-acetyl-1 ,3-thiazoiidin-2 
yl)-N-(4-fluorobenzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


393 


1 


OH 

\— N. 0 
CH3 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-(3-methyl-1 ,3- 
thiazolidin-2-yl)pyrimidine- 
4-carboxamide 


365 


C 



247 
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Table 25B 



Structure 


Name 




Procedure 




N-{4-fiuorobenzyO-5,6-dihydroxy-2- 
(1 ,2,4-trimethylp[i}erazuv2- 
yf)pyrimicRne-4-cart)oxamide 


390 


C 


OH 

ill H 1 iT 






2-[2,4-dimethyJ-1-(pyiazirh2- 
ylcarbonyl)piperazin-2-yf]-N-(4- 
fluorobenzyI)-5,&- . 
dihydroxypyrimidin&4-caiboxainide 


482 


C 




2-(1 -acetyl-2,4-dimethylpiperazii>2- 

yI)-N-(4-fluorobenzyI)-5,6- 

dihydroxypyriiTiidine-4-carboxamide 


418 


. C 


OH 
1 

I. H^O O 




O^NH O 


tert-butyl 1-(4^(4- 
fIuorobenzyl)amino]carbony]}-5,6- 
dihydroxypyrimidirh2-yl)-2-nnethoxy- 
1 -methylethylcarfaamate 


451 


A 


OH 


2-(1 -amino-2-methoxy-1 - 

methylethyl)-N-(4-fIuorobenzyI)-6,6- 

dihydroxypyrimidine-4-carboxafntde 


351 


A* 


OH 

HN^O O 


2-[1 -(acetylaniino)-2-methoxy-1 - 

methylethyq-N-(4-fIuorobenzyl)-5,6- 

dihydroxypyrinnidine-4-carboxamide 


393 


1 
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OH 


2-[1 -(crmnethylamino)-2-methoxy-1 - 
methylethyi]-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimicline-4-cart)oxarTtide 


379 


C 


OH 


N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
[2-methoxy- 1 -methyJ-1 - 
(methylaniino)ethyIJpyrimidine-4- 
cart)oxamide 


365 


C 


X^OH 

o 


N-(4-f!uorobenzyl)-5,6-dihydroxy-2- 
{2-methoxy-1 -methyH-{(pyridin-2- 
ylcarbonyl)aminolettiyl}pyrimidine-4- 
carboxamide 


456 


G 




2-{1 ^-dimethylpiperidin-2-yl)-N-(4- 
fluorobenzyI)-5,6- 

dihydroxypyrimidlne-4-carboxamide 


375 


C 


OH 




OH 
CH, 


2-{1 -[acetyI(methyl)amino]-2- 
methoxy-1 -methylethyl)-N-(4- 
fluorobenzyI)-5,6- 

dihydroxypyrimidine-4-carboxamide 


407 


i 


OH 

O 


N-(4-fIuorobenzyl)-5,6-dihydroxy-2- 
{2-methoxy-1 -methyH - 
[methyl(pyridin-2- 

ylcarbonyI)amino]ethyl}pyrimidine-4- 
carboxamide 


470 


1 


OH 

6' 


2-{1- 

;(cycIohexylmethyl)(methyl)amino]- 
2-methoxy-1 -methylethyI}-N-(4- 
fluorobenzyl)-5,6- 

dlhydroxypyrimidine-4-carboxamide 


461 


c 
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OH 

6 


2-{1 -t(cyclohexyImethyl)amlno]-2- 
methoxy-1 -methylethyl}-N-(4- 
fluorobenzyI)-5,6- 

dihydro)(ypyrimidine-4-carboxamide 


447 


C 


OH 


2-{1 -[(cyclohexylmethyl)amino]-2- 
methoxy-1 -methylethyl}-N-(4- 
fluorobenzyl)-5,6- 

cfihydroxypyrimidine-4H:aifooxanude 


361 


A* 




2-{4-acetyl-1 ^-dimethylpipera2in-2- 

yl)-N-(4-fluorobenzyl)-5.6- 

dihydroxypyrlmidine-4-carboxaintde 


418 


A 


o 


OH 






OH 

M^O O 
CH3 


2-(1-acetyf-2-methylpiperidin-2-yl)- 

N-(4-fIuorobenzyf)-5,6- 

dihydroxypyrimidine-4-carboxamide 


403 


A 


k^N^O O 

o 


N-(4-fluoroben2yl)-5,6-dihydroxy-2- 
(2-methyl-1 -(pyrazin-2- 
ylcarbonyI)piperidin-2-yqpynmidine- 
4-carboxamide 


467 


A 


OH 

X^OH 
Is^N.^^ O OMe 


N-(2,3-dimethoxybenzyl)-2-(1 ,2- 

dimethylplperidin-2-yl)-5,6- 

dihydroxypyrimidine-4-cart)oxamide 


417 


C 




OH ■ 




N-(4-fluorobenzyl)-5,6-dihydroxy-2- 
2-methyH -(pyridin-2- 
ylcarbonyl)piperidin-2-yl]pyrimidine- 
4-carfooxanfitde 


466 


A 
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OH 




2-{1 -[(2,4-dimethyl-1 .3-thiazol-&- 
yI)cafbonyl]-2-methyIpiperidin-2-yl}- 
N-(44iuorobenzyl)-5,6- 
dihydrQxypyrimlcnne-4-carboxafnide 


600 


A 




OH 

CHa 




2-[(2S)-1 -acetyl-2H7iethyIpyrroIiclin- 

2-yI]-N-(4-fluoroben2y!)-5,6- 

cfihydroxypyrimidine-4-carboxam1de 


389 


A 
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While the foregoing specification teaches the principles of tiie present 
invention, with examples provi<ted for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
S that come within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A compound of Fonnula (I): 

PH 



OR^ 



I OH 

N^'S'^ R' 



3 

4 

0); 



5 wherdn 
Rl is 

(1) -H, 

(2) -Ci ^ alkyl, which is optionally substituted with one or more 
10 substituents each of which is indq)eadently halogen, -OH, -CN, 

-0-Ci_6 alkyl, -0-Ci^ haloalkyl, -C(=0)Ra -COaR^ -SRa, 
-S(=0)Ra, -N(RaRb), -C(=0)-Co-6 alkyl-NCRaRb), N(Ra)-C(=0)-Co. 
6 alkyl-N(RbRc), .S02Ra, -N(Ra)S02Rb, -S02N(RaRb), 

R ' 

-N(Ra)-C(=0)Rb R*" , -N(Ra)C(=0)N(RbRC), 

15 -N(Ra)C(=0)C(=0)N(RbRC), or -N(Ra)C(=0)ORb, 

(3) -O-Ci^ alkyl, which is optionally substituted with one or more 

substituents each of which is independentiy halogen, -OH, -CN, 
-O-Ci-6 alkyl. -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -C(=O)-C0-6 alkyI-N(RaRb), NCRa)-C(=0)-Co- 
20 6 alkyl-N(RbRC), -S02Ra -N(Ra)S02Rb, -S02N(RaRb), or 

-N(Ra)-C(Rb)=0, 

(4) -RK 

(5) -Ci-6 alkyl-Rlf, wherein the alkyl is optionally substituted with one or 
more substituents each of which is independentiy halogen, -OH, -CN, 

25 -O-Cl-6 aJkyl. -O-Ci-6 haloalkyl, -N(RaRb), .N(Ra)C02Rb, 

-NCRa)C(=0)-Co^ alkyl-N(RbRc), or -N(Ra).C2-6 alkyl-OH witfi tiie 
proviso that the -OH is not attached to the caibon alpha to N(Ra), 
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(6) -C2-5 alkenyl-Rk, 

(7) -C2-5 alkynyl-Rk, 

(8) -Co^ alkyI-O-Co-6 alkyl-Rk 

(9) -Co-6 alkyl-S(0)n-Co-6 alkyl-Rk 
5 (10) -OCi-6alkyl-ORk, 

(11) -O-Ci^ aIkyl-O-Ci-6 alkyl-Rk, 

(12) -O-Ci-6 alkyl-S(0)nRk, 

(13) -Co-6 al]£yl-N(Ra>Rk 

(14) -Co-6 alkyl-N(Ra)-Ci-6 alkyl-Rk, 
10 (15) -Co-6 alkyl-N(Ra)-Ci.6 alkyl-ORk 

(16) -C0-6alkyl-C(=O)-Rk. 

(17) -Co-6 aIkyl-C(=0)N(Ra)-Co-6 alkyl-Rk. 

(18) -Co-6 alkyl-N(Ra)C(=0)-Co-6 alkyl-Rk, 

(19) -Co-6 aIkyl-N(Ra)C(=0)-0-Co-6 alkyl-Rk 
15 (20) -Ci-6alkyl which is: 

(i) substituted with aiyl or -0-aiyl, wheiein tfie aiyl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Ci.6 alkyl-ORa, 
-Ci-6 haloalkyl, -O-Ci.6 alkyl, -O-Ci-e haloalkyl, 

20 methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk -Ci.6 alkyl-Rk -N(Ra)-C(=0)-Co-6 
alkyl-Rk -Co-6 alkyl-N(Ra)-Co.6 alkyl-Rk -Co-6 
alkyl-O-CO-6 alkyl-Rk or -Co-6 alkyl-N(Ra)-C(=0)-Co-6 
alkyl-Rk; and 

25 (iii) optionally substituted with one or more substituents each of 

which is indepen(tently halogen, -OH, -CN, -O-Ci-6 allqrl, 
-O-Ci-6 haloalkyl, or -N(RaRb), or 
(21) -Ci.6 alkyl, substituted with -O-Ci-g aSkyl, and with a substituent 
selected from the group consisting of -N(Ra)C(=0)Rk and 
30 -N(Ra)Ci.6 alkyl-Rk 

R2 is -H or -Ci-6 alkyl which is optionally substituted with one or more substituents 
each of which is independently 

(1) halogen, 

(2) -OH, 
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(3) 

(4) -O-Ci^alkyl. 

(5) -O-Ci-ehaloalkyl, 

(6) -C(=0)Ra 
5 (7) -C02Ra 

(8) -SRa 

(9) -S(=0)Ra 

(10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

10 (12) -N(Ra)^(=0)-Ci^aIkyl-N(RbRc), 

(13) -S02Ra, 

(14) -N(Ra)S02R'', 

(15) -S02N(RaRb), 

(16) -N(Ra)-C(Rb)=0, 
15 (17) -C3_8 cycloalkyl, 

(18) aiyl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 
alkyl, -Ci_6 haloalkyl, -O-Ci.6 alkyl, -O-Ci-6 haloalkyl, 
-Co-6 a]Jcyl-N(RaRb), or -Ci^ alkyl substituted with a 5- 

20 or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independentiy selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independently -Ci^ alkyl, oxo, or a 5- or 6-membered 

25 hetooaromatic ring containing from 1 to 4 hetocoatoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heterocycle is optionally substituted with one or more 

substituents each of which is independently -Ci-6 alkyl, 
-O-Ci^ alkyl, oxo, phenyl, or naphthyl; 

R3is-Hor-Ci^alkyI; 

35 
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R4is 

(1) H, 

(2) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independentiy halogen, -OH, 
5 O-Ci-6 alkyl, -0-Ci_6 haloalkyl, -NO2, -N(RaRb), -C(=0)Ra 

-C02Ra -SRa -S(=0)Ra, -S02Ra or -N(Ra)C02Rb, 

(3) Ci-6 alkyl which is optionally substituted with one or moie 

substituents each of which is independentiy halogen, -OH, or 
O-Ci-4 alkyl, and which is substituted with 1 or 2 substituents 

10 each of which is independentiy: 

0) C3-8 cycloalkyl, 

(ii) aiyl, 

(iii) a fused bicyclic caibocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

15 (iv) a 5- or 6-membeied saturated heterocyclic ring 

containing £rom 1 to 4 heteroatonos 
independentiy selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 

20 independentiy selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independentiy selected from N, O and S, 
wherein at least one of the rings is aromatic, 

25 (4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

30 (8) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independentiy selected from N, O and S, 
(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independentiy selected from N, O and S, or 



-256- 



wo 03/035076 PCT/GB02/04742 



(10) a 9- or lO-membeied fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wheiein at least one of the rings is aromatic; 

wherein 

5 each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 

carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci^ alkyl, -Ci^ alkyl-ORa, -Ci-6 
haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, ^CN, -NO2, -N(RaRb), 
10 -Ci-6 alkyl-N(RaRb), ^(=0)N(RaRbx -C(=0)Ra -C02Ra -Ci-6 

alkyi-C02Ra, -0C02Ra -SRa -S(=0)Ra -S02Ra, -N(Ra)S02R^ 
-S02N(RaRb), .N(Ra)C(=0)Rb -N(Ra)C02R^ -Ci-6 
alkyl-N(Ra)C02Rb, aryl, -C1.6 alkyl-aryl, -0-aryl, or -Co-6 allq^l-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing fiom 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independentiy -Ci-6 alkyl, 
-Ci^ haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 0x0, or -C02Ra; 
each saturated heterocyclic ring in (3)(iv) or the 
20 saturated heterocyclic ring in (8) is optionally substituted with 

one or more substituents each of which is independentiy 
halogen, -C1.6 alkyl, -C1.6 haloalkyl, -O-Ci-e alkyl, -O-Ci-g 
haloalkyl, 0x0, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
25 from N,0 and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fiised bicyclic heterocycle in (3)(vi) or the 
fiised bicyclic heterocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogen, -Ci-6 alkyl, -C1.6 haloalkyl, -O-Ci^ alkyl, -O-Ci-6 

haloalkyl, 0x0, aryl, or -Ci-6 alkyl-aiyl; 

or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
35 which is independentiy -C 1-6 alkyl or 0x0; 
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each Ra, Rb, rc, and Rd is indepaadentiy -H or -Ci^ alkyl; 

Rk is caibocycle or heterocycle, wh^in the carbocycle or heterocycle is qptionally 
S substituted with one or more substitoents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN. 

(4) -Ci_6 alkyl, which is optionally substituted with one or more 

10 substituonts each of which is independently halogen, 

-OH, -CN, -O-Ci-6 alkyl, -O-Ci-g haloalkyl, 
-C(=0)Ra, -C02Ra, -SRa -S(=0)Ra, -N(RaRb), 
-C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRc), -S02Ra 

15 -N(Ra)S02Rt>, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogoi, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra -C02Ra, -SRa, -S(=0)Ra -N(RaRb), 
20 -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(6) -N02, 

(7) oxo, 

25 (8) ethyl^edioxy,spin> substituted on a ring carbon in a saturated 

ringof Rlf; 

(9) -C(=0)Ra, 

(10) -C02Ra, 

(11) -SRa, 

30 (12) -S(=0)Ra, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0)-Ci-6 alkyI-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 
35 (17) -S02Ra. 
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(18) -S02N(RaRb), 

(19) -N(Ra)S02R^ 

(20) -Rm, 

(21) -Ci^ alkyl-Rm, whraein the alkyl is optionally substituted with 

5 one or more substituents each of which is indq>endentiy 

halogen, -OH, -CN, -Ci-6 haloalkyi, -O-Ci^ alkyl, 
-O-Ci-6 haloalkyi, -C(=0)Ra, -C02Ra, -SRa 
-S(=0)Ra -N(RaRb), -N(Ra)C02Rt>, -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 
10 (22) -Co-6 alkyl-N(Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co^ alkyl-Rm, 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

(25) -Co-e alkyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=0)-0-Co-6 alkyl-Rm, 

15 (27) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherein tiie alkyl is optionally 

substituted with one or more substituents each of which 
is independentiy halogen, -OH, -CN, -Ci_6 haloalkyi, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyi, -C(=0)Ra -C02Ra, 

-SRa -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -SOzRa, 
-N(Ra)S02Rt>, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(30) -N(Ra)-C(=O)-N(Rb)-C0-6 alkyl-Rm, 

(31) -N(Ra)-C(=0)-0-Co-6 alkyl-Rm, or 

25 (32) -N(Ra)-C(=O)-N(Rb)-SO2-C0.6 alkyl-Rm; 

carbocycle in Rk is (i) a C3 to 08 monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or Qu) a Cn to C16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is indepradrat of or fused to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
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witfi or spiio to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains firom 1 to 6 
heteroatoms selected from N, O and S and a balance of cariK>n atoms; and wherein 
any one or more of the nitrogen and sulfiir heteroatoms is optionally be oxidized, and 
5 any one or more of the nitrogen heteroatoms is optionally quatemized; 

each Rni is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membeied bicyclic heterocycle 
10 which is saturated or imsaturated and contains from 1 to 4 heteroatomis independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quatemized; and wheiein 



15 



the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Ci-g alkyl, -Ci-g 
haloalkyl, -O-C1.6 alkyl, -O-Ci^ haloalkyl, -N{RaRb), aryl, or -Ci-6 
alkyl-aryl; and 



25 



20 



the monocyclic or bicyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Ci-^ alkyl 
optionally substituted with -O-Ci-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, 0x0, aryl, -C1.6 alkyl-aryl, -C(=0)-aryl, -C02-aryl, 
-CO2-C1-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 



each n is independently an integer equal to zero, 1 or 2; 



or a pharmaceutically acceptable salt thereof. 



2. 



The compound according to claim 1, wherein Rl is: 



(1) 



-H, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
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-0-Ci^ alkyl, -0-Ci^ haloalkjd, -C(=0)Ra, -CXD2R2, -SRa, 
-S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra -N(Ra)S02Rb 



d 



R ' 

-S02N(RaRb), -N(Ra)-C(=0)Rb, R'' , 

5 -N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRc), or 

-N(Ra)C(=0)ORb, 

(3) -Rk, 

(4) -€1-4 alkyi-Rlc, wheasm the alkyl is optionally substituted with 1 or 2 
substituents each of which is independently halogra, -OH, -CN, 

10 -O-Ci-4 alkyl, -O-C1-4 haloalkyl, -N(RaRb), or -N(Ra)-(CH2)2-4-OH, 

(5) -O-(CH2)0-3-Rk 

(6) -Ci-4alkyl-O-(CH2)0-3-R'^, 

(7) -(CH2)0-3-S(O)n-(CH2)a.3-Rl^. 

(8) -0-(CH2)l-3-ORk 

15 (9) -0-(CH2)l.3-0-(CH2)l-3-Rk 

(10) -0-(CH2)l.3-S(0)nRlt. 

(11) -(CH2)0-3-N(Ra>Rk, 

(12) -(CH2)0-3-N(RaKCH2)l-3-Rk 

(13) -(CH2)0-3-N(RaHCH2)l-3-ORk 
20 (14) -(CH2)0-3-C(=O)-Rk 

(15) -(CH2)0-3-C(=O)N(Ra)-(CH2)0-3-Rk. 

(16) -(CH2)0-3-N(Ra)C(=OHCH2)0-3-Rk, 

(17) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-Rk, 

(18) -Ci-e alkyl which is: 

25 (i) substituted with aiyl or -O-aryl, wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
indqiendently halogen, -OH, -Ci^ alkyl, -Ci^ alkyl-ORa, 
-Ci^ haloalkyl, -0-Ci_4 alkyl, -O-C1-4 haloalkyl, 

methylenedioxy attached to two adjacent carbon atoms, or aryl; 
30 (ii) substituted with -Rk,-(CH2)l.3-Rk, 

-N(Ra)-C(=O)-(CH2)0-3-RK-(CH2)0-3-N(Ra)-(CH2)0-3-Rk, 
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or-(CH2)0-3-O-(CH2)0-3-R^, or 
-(CH2)0-3-N(Ra>C(=O)-(Cai2)0-3-R'^; and 

(iii) optionally substituted with firoml to 4 substituents each of 
which is independratly halogen, -OH, -CN, -0-Ci_4 allqrl, 
5 -O-Ci^ haloalkyl, or -N(R«4lb), 

(19) -C(CH3)2N(Ra)C(=0)OCH2Rk, 

(20) -C(CH3)2N(Ra)CH2Rk 

(21) -C(CH3)2N(Ra)C(=0)Rk 

(22) -C(Rb)(N(Ra)C(=0)Rl9(CH20Rc), or 
10 (23) -C(Rb)(N(Ra)(CH2)-RkXCH20Rc), 

or a phannaceutically acceptable salt thereof. 

3. Hie compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Ci_4 alkyl, wMch is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 
20 -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RbRC), -S02Ra, -N(Ra)S02Rb, 

R • 

-S02N(RaRb), -N(Ra)-C(=0)Rb, R° , 

-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb 
25 (3) -Rk 

(4) -CH(CH3)-Rk 

(5) -(CH2)l.4-R^, wherein the -(CH2)l-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra>.(CH2)2-OH, 

(6) -(CH2)l.2-O-(CH2)0-l-Rk. 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-Rk. 

(8) -0-(CH2)l-2-ORk 

(9) -0-(CH2)l-2-0-(CH2)l-2-Rk 
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(10) -0-(CH2)l-2-S(0)nRk 

(11) -(CH2)l-2-N(Ra>Rk. 

(12) -(CH2)l-2-N(Ra)-(CH2)l-3-Rk, 

(13) -(CH2)l-2-N(RaHCH2)l-3-ORk, 
5 (14) -(CH2)0-2-C(=O>Rk, 

(15) -C(=0)N(Ra)-(CH2)l-2-Rk, 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-Rk, 

(17) -(CH2)l-2-N(Ra)C(=O)-(CH2)0-l-Rk. 

(18) -(CH2)l-2-N(Ra)C(=O)-O-(CH2)0-l-Rk, 
10 (19) -Ci-4 allq'l which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci-4 aUqfl, -Ci_4 fluoroalkyl, 
-O-Ci^ alkyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 

IS to two adjacent caibon atoms, or phenyl; 

(ii) substituted witfi -Rk -(CH2)l-3-Rk, 

-N(Ra)-C(=OKCH2)0-3-R^^,-N(Ra)-(CH2)l-3-RK 
-0-(CH2)l-2-RJ^, or -N(Ra)-C(=OKCH2)0-2-Rl'; and 

(iii) optionally substituted with from 1 to 4 substituents each of 
20 which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 

-O-Ci-4 haloalkyl, or -N(RaRb), 

(20) -C(CH3)2N(Ra)C(=0)OC3l2Rk, 

(21) -C(CH3)2N(Ra)CH2Rk 

(22) -C(CH3)2NCRa)C(=0)Rk, 

25 (23) -C(Rb)(N(Ra)C(=0)Rk)(CH20RC).or 

(24) -C(Rb)(N(Ra)(CH2)-Rk)(CH20RC), 

or a phaimaceutically acceptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independentiy selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 



-263- 



wo 03/035076 PCT/GB02/04742 



indq)endently selected finm N, O and S; or a bicyclic hetraocycle which is a benzene 
ring fused to a S- or S-membeted saturated or unsatoraied heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
5 ring, heteroaromatic ring, or bicyclic heteiocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

10 (4) -Ci-4haloalkyl. 

(5) -Ci-4 alkjd, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci^ alkyi, -O-C1-4 haloalkyl, -C(=0)Ra, -C02Ra, 
-SRa, -S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 

15 N(Ra)-C(=0)-(CH2)a-2N(RbRC), -SOaRa, 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(6) -O-Ci^ haloalkyl 

(7) -0-Ci_4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra -COzRa, 

-SRa, -S(=0)Ra. -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=O)-(CH2)0-2N(RbRc), -S02Ra. 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(8) -NO2, 
25 (9) 0x0, 

(10) -C(=0)Ra, 

(11) -C02Ra, 

(12) -SRa 

(13) -S(=0)Ra 
30 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci-6 alkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02Ra, 

35 (18) -S02N(RaRb), 
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(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -CH(CH3>Rm, 

(22) -(CH2)1^-Rm. 

5 (23) -(CH2)0-2-N(RaHCH2)0-2-Rm, 

(24) -(CH2)0-2-O-(CH2)0-2-R'», 

(25) -(CH2)0-2-S-(CH2)0-2-Rm, 

(26) -(CH2)0-2-C(=O)-(CH2)0-2-R°i. 

(27) -C(=O)-O-(CH2)0-2W 
10 (28) -C(=0)N(Ra)-Rm, 

(29) -NCRa)C(=0>Rm, 

(30) -N(Ra)C(=0)-(CH2)l-3-Rm wherein the -(CH2)l-3- moiety is 

optionally substituted with one of -N(RaRb), 
-N(Ra)C02Rb, -SO^Ra, -N(Ra)S02Rb. -S02N(RaRb), 
15 or-N(Ra)-C(Rb)=o, 

(31) -N(Ra)-C(=0)-N(RbHCH2)l-2-R™, 

(32) -N(Ra)-C(=0)-0-(CH2)l-2-Rin, or 

(33) -N(Ra)-C(=0)-N(Rb)S02-Rm; 



20 or a phannaceutically acceptable salt tha:eof. 

5. The compound according to claim 4, wherein 



each Rm is independently C5-7 cycloalkyl; aiyl selected from phenyl and naphthyl; a 
25 5- or 6-membeied saturated hetm)cyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
bicyclic heterocycle which is a benzene ring fused to a 5- or 6-membered, saturated or 
unsaturated hetraxKyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from I to 4 
substituents each of which is independently halogen, -Ci^ alkyl, -Ci_4 
haloalkyl, -0-Ci^ alkyl, -0-Ci^ haloalkyl, -N(RaRb), phenyl, or 
-(CH2)l-2-phenyl; 
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the saturated heteiocyclic ling is optionally substituted with from 1 to 4 
substituents each of which is independently -<]l-4 alkyl optionally substituted 
with -O-Ci^ alkyl, -Ci-4 haloalkyl, -O-Ci^ alkyl, haloalkyi, oxo, 

phenyl, -(CH2)l-2-phenyl, -C(=0>phenyl, -C02-phenyl, 
5 -C02-(CH2)l-2-pheiiyl. a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membeied heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
10 substituted wiA from 1 to 4 substituents each of which is independently 

halogen, -Ci-4 alkyl, -Ci-4 haloalkyl, -0-<;i-4 alkyl, -O-C1-4 haloalkyl, 0x0, 
phenyl, or -(CH2)l-2-phenyl; 

or a pharmaceutically acceptable salt thereof. 

15 

6. The compound according to claim 4, wherein 



Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic carbocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, piperazinyl, moipholinyl, pyranyl, tetrahydrofuranyl, 
imidazolidinyl, tfaiomorpholinyl, tfiiazolidinyl, isothiazolidinyl, oxazolidinyl, 
isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrtolyl, pyrazolyl, thiazolyl, isothiazolyl, 

25 thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, 

pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; or a bicyclic heterocycle 
selected from indolyl, indolinyl, tetrahydroquinolinyl, quinolinyl, l,4-dioxa-8- 
a2aspiro[4.5]decyl, azabicyclo[2.2.1]heptyl, azabicyclo[2.1.1]hexyl, 
tetrahydroisoquinolinyl, isoquinolinyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzo- 

30 1,4-dioxinyl, and benzo-13-dioxoIyl; 



wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
35 (1) fluoro. 
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(2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

5 substituents each of which is independenfly -OH, -CN, 

-O-Ci-4 alkyl, -OCF3, -N(RaRb), -C(=0)N(RaRb), or 
N(Ra)-C(=O)-(CH2)0-2N(RbRC), 

(6) -OCF3, 

(7) -O-Ci^ alkyl 
10 (8) -NO2. 

(9) 0x0, 

(10) -C(=0)Ra, 

(11) -CO2R*. 

(12) -SRa, 

15 (13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-(CH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb 
20 (18) -S02Ra, 

(19) -Rm, 

(20) -CH(CH3>Rm, 

(21) -CH2-Rm. 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-R°», 
25 (23) -0-(CH2)l-2-R°i, 

(24) -(CH2)0-l-S-(CH2)0-2-Rm, 

(25) -(CH2)0-l-C(=O)-(CH2)0-2-Rni. 

(26) -(CH2)0-l-C(=O)-O-(CH2)0-2W 

(27) -C(=0)N(Ra)-Rm, 
30 (28) -N(Ra)C(=0>Rni, 

(29) -N(Ra)C(=0)-(CH2) 1-2-Rni, wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(RaRb), 

(30) -N(Ra)-C(=0>N(Rb)-(CH2)l-2-Rm, 

(31) -N(Ra)-C(=0)-0-(CH2)l-2-Rm. 
35 . (32) -N(Ra)-C(=0)-N(Rb)S02-Rm 
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(33) -OH; 

or a phannaceutically acceptable salt thereof. 

5 7. Hie compound according to claim 6, wherein 

each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6-membered 
saturated heterocyclic ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinjd, thiazolidinyl, and moipholinyl; or a 5- or 6-membered 
10 heteroaromatic ring selected from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, 
thiazoljd, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, 
pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is indepOTdently halogen, -Ci^ alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 
15 -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C1-4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, 0x0, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, or 
-C02-CH2-phenyl; and 

20 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently rCi-4 alkyl, -CF3, alkyl, 
"OCF3, 0x0, phenyl, or -(CH2)l-2-phenyl; 



25 



or a pbarmaceutically acceptable salt thereof. 



8. The compound according to claim 1, wherein R2 is -H or -Ci-g 
alkyl which is optionally substituted with one of: 

(1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

30 substituents each of which is independently halogen, -C1-4 

alkyl, -Ci-4 haloalkyl, -O-C1-4 alkyl, -O-Ci^ haloalkyl, or 
-Co-6 alkyl-N(RaRb), or 

(3) a 5- or 6-membered saturated monocyclic heterocycle which 
contains from 1 to 4 heteroatoms independently selected from 

35 . N, O and S; wherein the heterocycle is optionally substituted 
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with from 1 to 4 substituents each of which is independently 
-Ci^ alkyl, -O-Ci-6 alkyl* oxo, or phenyl; 

or a phannaceuticaUy acceptable salt thereof. 

5 

9. The compound according to claim 8, wherein R2 is 

(1) -H, 

(2) -Ci^ alkyl, 

(3) -(CH2)l-3-N(RaRb), 

10 (4) -(CH2)l-3-phenyl, wherein the phenyl is optionaDy substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, biomo, 
-Ci-4 alkyl, fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, or 
-(CH2)l-3-N(RaRb);or 

(5) -(CH2)l-3R^ wherein Rt is a 6-membQred saturated 
15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS; 

or a pharmaceutically acceptable salt thereof. 

20 10. The compound according to claim 9, wherein R2 is -H or 

methyl; or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R2 is -H; or a 
pharmaceutically acceptable salt thereof. 

25 

12. The compound according to claim 1, wherein 
R3 is -H or -Ci-4 alkyl; or a pharmaceutically acceptable salt thereof. 

13. The compound according to claim 12, wherein R3 is -H or 
30 methyl; or a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R3 is -H; or a 
pharmaceutically acceptable salt thereof. 

35 15. The compound according to claim 1, wherein R4 is 
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(1) Ci^alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
which is independently -OH, O-Ci^ alkyl, or -O-Ci-4 

5 haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryls 

which are the same or different, and is optionally substituted 
with -OH, 

(4) Ci-4 alkyl substituted with one of: 
10 (i) C5.7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 

15 independently selected from N, O and S, 

(iv) a 5- or 6--membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(v) a 9- or lO-membered fiised bicyclic heterocycle 
20 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with arjd, 
25 (7) aiyl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

30 (10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(11) a 9- or 10-membeied fused bicyclic heterocycle containing 

fix)m 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

35 wherein 
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each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
caibocycle in (4)(ii) or (8) is optionally substituted with froni 1 
to 4 substituents each of which is independently halogen, -OH, 
>Ci^ alkyl, -Ci^ alkyl-ORa -Ci^ haloalkyl, alkyl, 
5 -O-Ci^ haloalkyl, -CN, -NO2, -N(RaRb), .C1-4 

alkyl-N(RaRb), .C(=0)N(RaRb), .C(=0)Ra -C02Ra -Ci^ 
alkyl-C02Ra, -OC02Ra -SRa -S(=0)Ra .S02Ra 
-N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C(=0)Rb, 
-N(Ra)C02Rb, -Ci^ aIkyl-N(Ra)C02Rb, phenyl, -Ci^ 

10 alkyl-phenyl, -O-phenyl, or -(CH2)0-2"het wherem het is a 5- 

or 6-membered heteroaromatic ring containing from 1 to 4 
hetax)atonis independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 

15 independendy -C1-4 alkyl, -C1-4 haloalkyl, -O-Cm alkyl, 

-O-Ci-4 haloalkyl, or -C02Ra; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -C1-4 alkyl, -C1-4 haloalkyl, 

20 -O-Ci^ alkyl, haloalkyl, 0x0, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (4)(iv) or (10) or the fused 
bicyclic heterocycle in (4)(v) or (11) is optionally substituted 

25 with from 1 to 4 substituents each of which is independently 

halogen, -Ci^ alkyl, -Ci^ haloalkyl, -O-C1-4 alkyl, -O-C1-4 

haloalkyl, 0x0, or phenyl; 
or a phaimaceutically acceptable salt thereof. 

30 

16. The compound according to claim 15, wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OH, 

35 (2) Ci-4 alkyl substituted with one of: 
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(i) cyclohexyl, 

(ii) naphthyl, 

(iii) a fused bicyclic caibocycle selected from 

^<o i-io ^'4x) 

(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing friom zero 
to 1 heteroatoms selected from O and S and from 1 to 3 

10 nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 

(CH ) C~C~R^ 

15 (3) ^ ^1-2 " wherein Ru is H or phenyl, 

(4) C3-6 cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fused bicycUc carbocycle selected from 

i<o 

» > » 

(7) a saturated heterocyclic ring containing ficom zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms. 



20 
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(8) a S- or 6-membered heteroaromatic ring containing from zezx) to 1 
heteroatoms selected from O and S and from 1 to 3 nitiogen atoms, or 

(9) a fused bicyclic heterocycle selected from 



5 




wherein Zl is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci-4 alkyl, -CF3, -O-C1-4 allcyl, -OCF3, -CN, -NO2, 
-(CH2)l.2-N(RaRb), .C(=0)Ra -C02Ra -SRa, -S(=0)Ra -S02Ra 
-N(Ra)S02Rl>, -S02N(RaRb), or -N(Ra)C02Rb; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-O-phenyl, or -(CH2)0.2-het wherein het is thiadiazolyl or indolyl, and 
het is optionally substituted with -C1-4 alkyl, -CF3, -O-Ci-6 alkyl, 
-OCF3,or-C02Ra; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, 0x0; 

and is additionally and optionally mono-substituted with phenyl or a 
heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, 
-Ci^ alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 0x0; and is additionally 

and optionally mono-substituted with phenyl; 
or a pharmaceutically acceptable salt thereof. 

30 

17. The compound according to claim 15, wherein R4 is: 



10 



15 



20 



25 
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wherein 



Qis 



10 



15 



20 



25 



(1) ethynyl optionally substituted witfi aryl, 

(2) C5-7 cycloalkyl, 

(3) aiyl, 

(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloallgrl, 

(5) a 5' or 6-membered saturated heterocyclic ring containing £rom 1 to 4 
heteroatoms independently selected from N, O and S, 

(6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(7) a 9- or 10-membered fiised bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
one of the rings is aromatic; 

wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -Ci^ alkyl-ORa, -Ci-4 
haloalkyl, -O-Ci^ alkyl, >0-Ci^ haloalkyl, -CN, -NO2, -N(RaRb), 
-Ci-4 alkyl-N(RaRb), .C(=0)N(RaRb), >C(=0)Ra -C02Ra, -C1-4 
alkyl-C02Ra -0C02Ra -SRa -S(=0)Ra -.S02Ra -N(Ra)S02Rb, 
-S02N(RaRb), -N(Ra)C(=0)Rb, -N(Ra)C02Rb, -Ci^ 
alkyl-N(Ra)C02Rb, phenyl, -Ci^ alkyl-phenyl, -O-phenyl, or 
-(CH2)0-2~bGt wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Ci^ alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 
haloalkyl, or -C02R^; 

the saturated heterocycUc ring in (5) is optionally substituted 
with from I to 4 substituents each of which is independently halogen. 
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-Ci-4 alkyU -C1-4 haloalkyl, -0-Ci^ alkyl, -O-C1-4 haloalkyl, 0x0, 
phenyl, or a or 6-membeied heteroaromatic ring containing from 1 
to 4 heteioatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Cl-4 haloalkyl, -O-Ci^ 
alkyl, -O-Ci-4 haloalkyl, 0x0, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aryl; 
and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

18. The compound according to claim 17, wherein Q is 

(1) C=C-R" wherein Ru is H or phenyl, 

(2) phenyl or naphthyl, 

(3) cyclopentyl or cyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofuranyl, pytrolidinyl, imidazoUdinyl, piperidinyl, piperazinyl, 
moipholinyl, diiomoipholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-l,3-dioxolyl, 
quinolinyl, and isoquinolinyl; 
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wherein 

the phenyl in (1) or the phenyl or naphtfayl in (2) is optionally 

substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, alkyl, -Ci^ haloalkyl, -O-Ci-4 
5 alkyl, -O-Ci^ haloalkyl, -CN, -NO2, -Ci^ alkyl-N(RaRb), 

-C(=0)Ra, ~C02Ra -Ci^ alkyl-C02Ra ^Ra .S(=0)Ra, -S02JRa, 
-N(Ra)S02Rb, -S02N(RaRb), -N(Ra)C02Rb, -Ci^ 
alkyl-N(Ra)C02Rb, phenyl, -(CH2)l-2-phenyl, -O-phenyl, or 
-(CH2)0-2-hct wherein het is pyrrolyl, pyrazolyl, imidazol)4, triazolyl, 

10 thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 

tfiiadiazolyl or indolyl, and het is optionally substituted with -Ci-4 
alkyl, -CF3» -O-C1.6 alkyl, -OCF3, 0x0, or -CX)2R^; 

the fiised carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -C1-4 
15 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, -C1-4 

alkyl-N(RaRb), -C(=0)Ra, -C02Ra -SRa «S(=0)Ra -S02Ra 
-N(Ra)C02Rb, phenyl, -(CH2)l.2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is uidependentiy halogen, 
20 -Ci-4 alkyl, -Ci^ haloalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, 0x0, 

phenyl, pyiidyl, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicycUc heterocycle 
in (7) is optionally substituted with fix)m 1 to 4 substituents each of 
which is independently halogen, -C1-4 alkyl, -Ci^ haloalkyl, -O-C1-4 
25 alkyl, -O-Ci-4 haloalkyl, 0x0, or phenyl; 

or a pharmaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chloro, -OH, -C1-4 alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 
alkyl, -O-Ci^ fluoroalkyl, -CN, -SRa -(CH2)l-2-N(RaRb), -S02Ra, -N(Ra)S02Rb, 
^S02N(RaRb), .(CH2)0-2-CO2Ra*, -(CH2)0-2-N(Ra)CO2Rb*, -NO2, or phenyl; 

35 each Ra is independentiy H, methyl, or ethyl; 
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each Rb is independently H, methyl, or ethyl; and 
each Ra* and Rb* is independently H or -Ci-4 alkyl; 

5 

or a phannaceutically acceptable salt thereof. 

20. The compound according to claim 19, wherein R5 is H and p is 
zero; or a pharmaceutically acceptable salt thereof. 

10 

2 1 . The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Cm alkyl, -Ci-4 fluoroalkyl, -0-Cm alkyl, 
-O-Cm fluoroalkyl, -CN, -SRa or -S02Ra; 

15 

or a pharmaceutically acceptable salt thereof. 

22. The compound according to claim 21, wherein Q is 
/7-fluorophenyl or 2,3-dimethoxyphenyl; 

20 

or a pharmaceutically acceptable salt thereof. 

23. The compound according to claim 1, wherein 

25 Rlis-Rk; 

Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
30 3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Cm haloalkyi, -C(=0)Ra -C02Ra, 
35 -SRa -S(=0)Ra -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
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N(RaK:(=OHCH2)0-2N(RbRC), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or-N(Ra)^b)=o, 

(3) -NO2. 

(4) 0x0, 

5 (5) -C(=0)Ra 

(6) -C02Ra 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci^alkyl-N(RaRb), 

(9) -Rm, 

10 (10) -Ci-6 aUcyl-Rm, wherein the alkyl is optionally substituted with 

ficom 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci^ haloalkyi, -O-C1-4 alkyl, 
-O-Ci^ haloalkyi, -C(=0)Ra, -C02Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)<:XD2Rb, -S02Ra 
15 -N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(11) -Co-4aIkyl-N(Ra)-Co^alkyl-Rm, 

(12) -Ca4alkyl-0-Co-4alkyI-Rm, 

(13) -Co-4 alkyl-S-Co.4 alkyl-Rm, 

(14) -Co-4 aIkyl-C(=0>Co-4 alkyl-Rm, 
20 (15) -C(=O)-O-C0^ alkyl-Rm, 

(16) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(17) -N(Ra)C(=0)-Rm, 

(18) -N(Ra)C(=0)-Ci.6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
25 is independently halogen, -OH, -CN, -Ci^ haloalkyi, 

-O-Ci-4 alkyl, -O-Ci^ haloalkyi, -C(=0)Ra, -C02Ra, 
-SRa, -S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra. 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)-Co^ alkyl-Rm, 
30 (20) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 

(21) -N(Ra)-C(=0)-N(Rb)S02-C(M alkyl-Rm; 
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wheidn each is iBdependently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteioatoms independratly 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CTs, -O-Ci-4 alkjl, -CXT3, or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or 0x0; and 

10 each Ra and Rb is independently -H or -Ci^ alkyl; 
or a pharmaceutically accq>table salt thereof. 



24. The compound according to claim 23, wherein Rl is: 



15 




R6a 



is: 



(1) 



20 



(2) 



(3) 



-H, 

O 

H 

o 00 

H H 




.or 
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wherein Xl is a single bond connecting the carbonyl caibon to the 
caibon substituted with X2, -0-, or -NH-; 
X2 is -a -NH2, or -N(H)C02Ra; 
Yl is -H, halo or -Ci-4 alkyl; and 
5 r is an integer equal to zero, 1 or 2; and 

R6b is -H or -N02 ; and 
R7 is -H or -Ci^ alkyl; 

10 

or a pharmaceutically acceptable salt thereof. 

25. The compound according to claim 24, wherein 
15 R6a and R6b are both -H; and 

R7is-Hor-CH3; 

or a pharmaceutically acceptable salt thereof. 

20 

26. The compound according to claim 25, wherein 
R2 is -H or methyl; 

25 R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02R^; and is additionally and optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -0-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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27. Hie compound according to claim 1, wh^in: 

Rlis-Rk; 

5 is phenyl which is optionally substituted witii from 1 to 3 substituents each of 
which is independently. 

(1) halogen, 

(2) -Ci^ alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independentiy halogen, 
10 -OH, -O-Ci^ alkyl, -0-Ci^haloalkyl,-C(=0)Ra, 

-C02Ra -SRa, -S(=0)Ra -N(RaRb), 
-C(=O)-(CH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0.2N(RbRC),-SO2Ra 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(Rb)=0, 

15 (3) -N02, 

(4) -C(=0)Ra 

(5) -C02Ra 

(6) -C(=0)N(RaRb), 

(7) -C(=0)-Cm alkyl-N(RaRb), 
20 (8) -Rm, 

(9) -Ci_6 alkyl-Rm, wherein tfie alkyl is optionally substituted with 

finom 1 to 5 substituents each of which is independentiy 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SRa, 
25 -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02Ra, 

-N(Ra)S02Rt>, -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(10) -C(Malkyl-N(Ra)-Co^alkyl-Rm, 

(1 1) -Co-4 aIkyl-O-Co-4 alkyl-Rm, 

(12) -Co-4 alkyl-S-Co-4 alkyl-Rm, 

30 (13) -Co-4 alkyI-C(=0)-Co-4 alkyl-Rm. 

(14) -C(=0)-0-Co-4 alkyl-Rm, 

(15) -C(=0)N(Ra)-Co^ alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein tiie allqrl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalk^ 
-O-Ci^ alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra, 
-SRa -S(=0)Ra -N(RaRb), -N(Ra)C02Rb, -S02Ra 
5 .N(Ra)S02Rb, -S02N(RaRb), or .N(RaK;CRb)=o, 

(18) -N(Ra)-C(=0)-N(Rb)-Ca4 alkyl-Rm, 

(19) -N(Ra)-C(=0)-0-Co^ alkyl-Rm, or 

(20) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

10 wherein each is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 het^atoms 
independently selected fern N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing fironi 1 to 3 heteroatonos independently selected from N, O and S; wherein 
the aryl is optionally substituted with iBrom 1 to 3 substituents each of 
15 which is independently halogen, -Ci-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
20 -C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l~2-phenyl; and 

the heteroaromatic ring is optionally substituted witii 1 or 2 
substituents each of which is independently -Cl-A alkyl or 0x0; 

or a pharmaceutically acceptable salt thereof. 

25 

28. Hie compound according to claim 27, wherein Rl is phenyl 
which is mono-substituted with one of: 

(1) fluoro, chloro, or bromo, 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
30 substituents each of which is independenfly -OH, -O-Ci-4 

aUcyl, -OCF3, -C(=0)Ra -C02Ra, >SRa -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -NO2, 

(4) -CMalkyl-Rm, 
35 . (5) .OKCH2)l-2-R°i, 
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(6) -(CH2)0-2"S-(CH2)0.2-R°^, 

(7) -N(Ra)C(=0)-Rm, 

(8) -NCRa)C(=OHCH2)l-2-R°^, wherein the (CH2)l-2 moiety is 

optionally mono-substituted with -N(RaRb) or 
5 -N(Ra)C02Rb, or 

(9) -N(Ra)^(=0)-N(RbHCH2)l.2-R^; 

wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
10 or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independenfly halogen, -Ci-4 alkyl, -CF3, -O-Ci^ alkyi, -CXIF3, or 
-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
IS substituents each of which is independently -Cl-4 alkyl or 0x0; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02--phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independenfly -C1-4 alkyl or 0x0; and 

20 

each Ra and Rb is each independently -H or -C1-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 
25 29. The compound according to claim 28, wherein 

R2 is -H or methyl; 
R3 is -H; and 



30 



R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 . 
substituents each of which is independentiy -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally mono- 
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substitute with methylenedioxy attached to two adjacoit ring carbon atoms, phenyl, 
or-O-phenyl; 

or a i^annaceutically acceptable salt thereof. 

5 

30. The compound according to claim 1, wherein 

Rlis-Rk; 

10 Rlc is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and IGrom 1 to 3 nitrogen atoms or a bicyclic het»t>cycle which is a benzene 
ring fused to a 5- or 6-membaed saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein die saturated heterocyclic ring or bicyclic heterocycle is 

IS optionally substituted with from 1 to 3 substituents each of which is indepradently 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-0-Ci^ alkyl, -0-Cm haloalkyl, -C(=0)Ra, -COiRa, 
20 -SRa -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 

N(Ra>C(=OHCH2)0-2N(RbRc), -S02Ra, 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)^(Rb)=o, 

(3) -N02. 

(4) oxo, 

25 (5) -C(=0)Ra 

(6) -C02Ra, 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Cm alkyl-N(RaRb), 

(9) -SRa, 

30 (10) -S(=0)Ra, 

(11) -S02Ra 

(12) -NCRaRb), 

(13) -Rm, 

(14) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 
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firom 1 to S substituents each of which is indepoidently 
halogen, -OH, -CN, -Ci^ haloalkyl, -O-C1-4 allqrl, 
-0-Ci^ haloalkyl, -C(=0)Ra -COaRa -SRa, 
-S(=0)Ra -N(RaRb), -N(Ra)CX)2Rb, -SOaRa 
5 -N(Ra)S02Rb, -S02N(RaRb), ©r -N(Ra)-C(Rb)=o, 

(15) -COA alkyl-N(Ra)-Co-4 alkyl-Rm, 

(16) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(17) -Co-4alkyl-S-Co-4 alkyl-Rm, 

(18) -Co-4 alkyl-C(=0)-Co^ alkyl-Rm, 
10 (19) -C(=0)-0-Co^ alkyl-Rm, 

(20) -C(=0)N(Ra)-Co_4alkyi-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionaUy 

substituted with from 1 to 5 substituents each of which 
15 is independently halogen, -OH, -CN, -C1-4 haloalkyl, 

-O-C1.4 alkyl, -O-C1.4 haloallcyl, -C(=0)Ra, -C02Ra, 
-SRa -S(=0)Ra -N(RaRb), .N(Ra)C02Rb, -SOiRa 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(23) -N(Ra)-C(=0)-N(Rb)-Co^ alkyl-Rm, 
20 (24) -N(Ra)-C(=O)-O-C0.4 alkyl-Rm, or 

(25) -N(Ra)-C(=0)-N(Rb)S02-Co.4 alkyl-Rm; 



wheiein each Rm is independently aryl selected from phen^ and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
25 independently selected from N, O and S; a 5- or 6-men]ba:ed heteroaromatic ring 

containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered bicyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wheiein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is indq)endently halogen, -C1-4 alkyl, -CF3, -0-Ci_4 alkyl, -OCF3, or 

-N(RaRb); 

the saturated hetrarocychc ring is optionally substituted with from 1 to 3 
substituents each of which is indq)endently -C1.4 alkyl or 0x0, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)i-2-phenyl; and 
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the heteroaromatic ring or the bicycKc heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Ci-4 all^l 
oroxo; 



S or a pharmaceutically acceptable salt thereof. 



3 1. The compound according to claim 30, wherein 



Rlis: 



10 




R8is: 

15 (1) -H. 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is indq>endendy -OH, -0-Ci^ 
alkyl. -OCF3, -C(=0)Ra, -C02Ra -SRa, -N(RaRb), or 
-C(=0)N(RaRb), 
20 (3) -C(=0)Ra 

(4) -C02Ra, 
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(5) 

(6) 
(7) 
(8) 
(9) 
(10) 



-C(=OHCH2)l-2-N(RaRb), 
-S02Ra, 



-(CH2)l-2-Rm. 

-(CH2)0-2-C(=O)-(CH2)0-2-Rm, 



-C(=O)-O-(CH2)0-2-R™, or 
-C(=O)NCRa)-(CH2)0-2-R™; 



R9 is -H, -Ci-4 alkyl, or oxo; 
10 RlO is -H, -OH, -Ci^ alkyl, -0-Ci^ alkyl, oxo, or -0-(CH2)i.2-R™ ; 



with liie proviso that when one of R8 and RH is -(CH2)l-2-R™. 
-(CH2)0-2-C(=O)-(CH2)0-2 W -C(=O)-O-(CH2)0-2-R™, or 
-C(=O)N(Ra)-(CH2)0-2-R™, then the other of R8 and Rl 1 is other than 
30 -(CH2)l-2-Rm, -(CH2)0-2-C(=OKCH2)0-2-R°», -C(=O)-O-(CH2)0-2-R™, or 
-C(=O)N(Ra)-(CH2)0-2-R™; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 



Rllis 



(1) 
(2) 



-H, 

-Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -0-Ci_4 

alkyl, -OCF3, -C(=0)Ra -C02Ra -SRa, -N(RaRb), or 

-C(=0)N(RaRb), 

-C(=0)Ra 

-C02Ra 

-C(=0)-(CH2)l-2-N(RaRb), 

-S02Ra, 

-(CH2)l-2-Rm. 

-(CH2)0-2-C(=OHCH2)0-2-R°^, 
-C(=O)-O-(CH2)0-2-R°», or 
-C(=O)N(Ra)-(CH2)0.2-Rm; 



15 



(3) 
(4) 

(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
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a 5- or 6-membered heteroaiomatic ring containing fiom 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the aiyl is optionally substituted with jBrom 1 to 3 substituents each of 
5 which is independently halogen, -Ci^ alkyl, -(3F3, -0-Ci^ alkyl, -OCF3, or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -C1-4 alkyl or 0x0; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
10 -C(=0)-phenyl, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Ci-4 allsyl 

or 0x0; and 

15 each Ra and Rb is independently -H or <!i-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 

32. The compound according to claim 31, wherein 

20 

R2 is -H or methyl; 
R3 is -H; and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 

or a pharmaceutically acceptable salt thereof. 

33. The compound according to claim 1 , which is a compound of 

Formula QJ): 
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wherdnTis: 

(I) -H. 
5 (2) -OH, 

(3) -Ci^ haloalkyl, 

(4) -Ci_3 alkyi, optionally substituted with -OH or -0-Ci^ alkyl, 

(5) -O-Ci-4 haloalkyl. 

(6) -0-Ci^ alkyl 
10 (7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra)-C02Rb, 

(10) -N(Ra)-C(=0)-(CH2)l-2-N(RaRb), 

(II) -rK 

15 (12) -(CH2)1-4-RK 

(13) -(CH2)0-2-O-(CH2)0-2-Rl^, 

(14) -(CH2)0-2-N(Ra)-(CH2)0-3-R'^, or 

(15) -(CH2)0-2-N(Ra)-C(=OHCH2)0-2-RJ^; 



20 Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected fix>m N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered samrated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms indq)endently selected from N, O and S; wherein 

the aiyl is optionally substituted witfi from 1 to 4 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Ci_4 alkyl-ORa, -Ci_4 
haloalkyl, -O-Ci-4 alkyl. -O-C1-4 haloalkyl, or -N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
30 substituents each of which is independently -Ci-4 alkyl; -Ci_4 alkyl-ORa; 
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-Ci^ haloalkyl; -O-C1-4 alkyl; -O-C1-4 haloallqd; -C(=0)Ra; 0x0; 
ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected ficom N, O and S; -CH2-saturated heterocycle which is 

5 a a 5- or 6-niembered ring containing from 1 to 4 heteroatoms independently 

selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Ci^ alkyl, -C1-4 alkyl-ORa 
10 -Ci-4 haloalkyl, -0-Ci_4 alkyl, -O-Ci^ haloalkyl, or 0x0; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -C1-4 alkyl or 0x0; 

R12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -CI, Br, -Ci^ alkyl, -C3F3, -O-Cl-4 alkyl, -OCF3, 

methylenedioxy attached to two adjacent cari^on atoms, or phenyl; 
each Ra and Rb is independently -H or -Ci-4 alkyl; and 

20 s is an integer equal to zero, 1, 2, or 3; 

or a pharmaceutically acceptable salt thereof. 

34. The compound according to claim 33, wherein 

25 

R3 is -H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
30 -O-Ci-4 alkyl, -OCF3, -CN, -SRa, or -S02Ra; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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35. Hie compound according to claim 33, wherein 
s is zero, 1 or 2; 

5 

and with the proviso that when s is 1 or 2, T is -H; 

or a pharmaceutically acceptable salt thereof. 

10 36. Hie compound according to claim 1, which is a compound of 

Formula (TO): 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
15 is independently -F, -CI, -Br, -OH, -Ci^ alkyl, -CF3, alkyl, -OCF3, -CN, 

-SRa, or -S02R^; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 

37, The compound according to claim 1, wherein 



Rl 



IS 



(1) -Ci_4 alkyl, which is optionally substituted with 1 to 3 

25 substituents each of which is independently fluoro, chloro, -OH, 

-O-Ci^ alkyl, -O-C1-4 haloalkyl, -C(=0)Ra -C02Ra, -SRa 
-S(=0)Ra .N(RaRb), -C(=O)-(CH2)0.2N(RaRb), 
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-N(Ra)-C(=0)-(CH2)l-2N(Rl>Rc). -S02Ra -N(Ra)S02Rb, 

nr" 

R I 

-S02N(RaRb), -N(Ra)-C(Rb)=0, R*' , 

-N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=OPRb, 
5 (2) -(CH2)l-3-R^ 

(3) -(CH2)l-3-CMCH2)0-2-RJ^, 

(4) -(CH2)l-3-N-(C3l2)0-2-RJ^, 

(5) -(CH2)l-3-N(Ra)C(=OHCH2)0-2-R^. 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-Rk, 
10 (7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-Rk.or 

(8) -C(=O)-(CH2)0-2-Rk, 

(9) -C(CH3)2N(Ra)C(=0)OCH2Rk, 

(10) -C(CH3)2N(Ra)CH2Rk 

(11) -C(CH3)2N(Ra)C(=0)Rk 

15 (12) -C(Rb)(N(Ra)C(=0)Rl9(CH20Rc), or 

(13) -C(Rb)(N(RaXCH2>Rk)(CH20RC), 



Rk is aryl selected £Dom phenyl and naphtbyl, with the proviso tiiat when Rl is 
-(aH2)l-3-R^ then Rk is not phenyl; a bicyclic cari>ocycle selected from indanyl and 

20 tetrahydrons^hthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independendy selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fiised to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N. O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl ; 

wherein the aiyl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

30 (1) fluoro, chloro, or bromo, 

(2) -OH. 

(3) -CN. 
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(4) -CF3, 

(4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra -C02Ra -SRa or -N(RaRb), 

5 (5) -OCF3, 

(5) alkyl, 

(8) 0x0, 

(9) methylenedioxy attached to two adjacent ring caibon atoms, 

(10) -C(=0)Ra 
10 (11) -C02Ra 

(12) -SRa 

(13) .S(=0)Ra 

(14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(RaRb), 

15 (16) -C(=0)-(CH2)l-2-N(RaRb),or 

(17) -S02Ra; 

or a phannaceutically acceptable salt thereof. 
20 38. The compound according to claim 37, wherein 

R2is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independentiy -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02Ra; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

30 each Ra and Rb is independentiy -H or -C1-4 alkyl; 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)1-.3-RK then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
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to 4 heteroatoms independently selected £rom N, O and S; a S- or 6-inembered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 
10 (1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF3, 

(4) alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-Ci^ 

alkyl, -OCF3, -C(=0)Ra -COiRa -SRa or -N(RaRb), 

(5) -OCF3. 

(5) -O-Ci-4 alkyl, 
(8) 0x0, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 

(11) -C02Ra 

(12) -SRa 

(13) -S(=0)Ra 
25 (14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(RaRb), 

(16) -C(=0)-(CH2)l-2-N(RaRb), or 

(17) -S02Ra; 

30 or a phannaceutically acceptable salt thereof. 

39. Ihe compound according to claim 1, which is a compound of 

Formula (TV): 
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Q 



(TV); 



wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, ^O's, -CN, 
5 -SRa or -S02R^; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

0 40. The compound according to claim 1 , which is a compound of 

Formula (V): 



wherein 

15 

Rl3 is -H or -Ci^ alkyl; 

Rl4 is -H, -Ci-6 alkyl, -C(=0>Ci-6 alkyl, -C(=O)-(CH2)0-2-J, or 
• -C(=O)-O-(CH2)0-2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 



OH 
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wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -C1-4 alkyl, 
-OCF3, or -O-Cl-4 alkyl; and 

wherein the saturated heterocychc ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, -OCF3, -O-Ci^ 

alkyl, or 0x0; 

Rl5 and Rl6 are each independently -Ci-g alkyl; or alternatively Rl5 and Rl6 
10 together with the carbon atom to which they are both attached frnm C3-g cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -0-Ci^ alkyl, -OCF3, -CN, 
15 -SRa or -S02Ra; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -0-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 41 . The compound according to claim 40, wherein 

Rl5 and Ri6 are both methyl; or alternatively Rl5 and Rl6 together with the carbon 
atom to which they are both attached form cyclohexyl; 

25 or a pharmaceutically acceptable salt ttiereof . 

42. A compound according to claim 1, which is a compound 
selected from the group consisting of 

30 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[ 1-methyl- l-(methylamino)ethyl]pyrimidine-4- 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylmorpholin-3-yl)pyrimidine-4- 
carboxamide; 

35 
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2-[l-benzoyl-4-<NJ^-dimethylglycyl)piperazin-2-yl] 
dihydioKypyrijmdine-4K:aiix)xaimc^ 

2-(l-benzoyl-4-methylpipeiazin-2-yl)-N-<4-fluorobenzyl)-5,6-dihy 
S caiboxamide; 

N-(4-fluoiobenzyl)-5,6-dihydroxy-2-(l-methylpiperidin-2-yl)pyrim 
carboxamide; 

10 NK4-fIuoiobenzyl)-5,6-dihydK)xy-2-[l-(pyridm-^^ 
tetrahydroquinoKn-2-yl]pyrinaddine-4-^^ 

N-(4-fluorobenzyl)-5,6-dihydroxy-2«[4-methyl-l-(pyridin-2-ylcar^ 
yl]pyriimdine-4-carboxaimde; 

15 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-[l-methyl-4-(pyridin-2-ylcar^ 
yl]pyriinidine-4-<:aiboxaimde; 

2-(l-ethylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydroxypyrim 
20 caiboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(44sopropyl-l-methylpiperazin-2^ 
4-carboxamide; 

25 2-[l-(acetylaimno)cyclohexyl]-N-(4-fluoiobenzyl)-5,6-dihydroxyp 
carboxamide; 

N~(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(morpholin^-ylacetyl)p^ 
yi]pyrimidine-4-carboxainide; 

30 

N-(4-fluorobenzyl)-5,6-<Iihydroxy-2-(pyiToHdin-l-ylmethyl)pyrimidine-^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-(l-methyIpyiroIidin-2-yl)pyri 
35 carboxamide; 
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2-[l-(NJ^I-HiimethyIgIycyl)piperidin-2-yl]-^^^ 
dihydroxypyrinudine-4-carboxaimde; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-methyM-[(pyridin-2- 
lcarbonyl)aimno]ethyl }pyrimidine-4-carboxamide; 

241-(dijnethylamino)-2-phenylethyl]-NK4-fluorobenzyl)-5,6-dm 
carboxamide; 

10 

2-{ l-[(2,4-(limethyl-13-thiazol-5-yI)caAonyl]p^ }-N-(4-fluoroben2yl)-5,6- 
dihydroxypyriirddine-4-cart)oxamid^ 

2-[l-(3-<:MorobenzoyI)-4-methylpiperazin-2-yl]-N-(4-fluoix)benzyO^^ 
15 dihydn)xypyrimidine^4-carboxamide; 

N-(4-fluorobenzyl)-5,6Kiihydn)xy-2-[l-methyl-4-(methylsulfo^ 
yl]pyriimdine-4-carboxamide; 

20 N-(4-fluorobenzyl>5,6-dihydroxy-2-(I4sopropyl-4-methylpiperazin- 
4-carboxamide; 

N-(3-bromo-4-fluorobenzyl>2-[l-(dimethylaimno>l-me% 
dihydroxypyiiimdine-4-carboxainide; 

25 

2-[l<dimethylammo)cyclohexyl]-N<4-fluorobenzyl)-5,6-dih 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-{l-[(pyridin-2- 
30 ylcarbonyl)aimno]cyclohexyl }pyrimidine-4-carboxainide; 

2-<4-benzyl-l-methylpiperazin-2-yl>N-(4-fluorobenzyl)-5,6-dihy^^ 
carboxamide; 
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N-<23-dimethoxybeiizyl)-5,6-dihydK)xy-2-[4-(l-pipericta 1- 
ylethyl)phenyl]pyiiimdine-4-carboxanud^^ 

N-(4-fluoroben2yl)-5,6Kiihydroxy-2-(2-methyl-lA3,4-tetr^ 
5 yl)pyriimdine-4-caiboxamide; 

N-(23-dimethoxyben2yl)-2-[lKN,NKUmethylglycyl)piperidin 
dihydroxypyriinidine-4-caiboxamide; 

10 2-[lr(aiiiKnocari>onyl)piperidin-2-yl]-N-<4-fluorobenzyl)-5,6K^ 
carboxamide; 

2-[(2S,4R)-l-ben2oyl-4-(bemyloxy)pym)U<an-2-yl]-N^ 
dihydroxypyrimidine^-caiboxainide; 

15 

N-(4-fluon>benzyl)-5,6Kiihydroxy-2-[l-(pyridin-2-ylcaibonyl^^^ 
yl]pyriimdine-4-carboxamide; 

N-(4-fluombeiizyl)-5,6-dihyclroxy-2-[2-(morphoIin-4-ylacetyl)-l,2,^ 
20 tettahydroisoquinolin-3-yI]pyriinidine-4-^arboxam 

N<4-fluorDbenzyl)-5,6-dihydroxy-2-{2-phenyl-l-[(pyridin-2- 
Icazbonyl)amino]ethyI }pyriimdine-4-carboxamide; 

25 2-<l-benzoylpiperidin-2-yl)-N-(4-fluon)benzyl)-5,6Klihydrox)^ 
carboxaimde; 

2-(l-beiizylpiperidin-2-yl)-N-(4-fluorobenzyl)-5,6-dihydrDxypyi^ 
carboxamide; 

30 

2-(l-benzoylpyiToUdin-2-yl)-N-(4-fluorobenzyl)-5,6KJihydroxypyrin^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-(l-isonicotinoyIpiperidin-2-yl)pyri^ 
35 carboxamide; 
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N-(23Klimethoxybenzyl>5,6Kiihydioxy-2-(l-isom 
4-carboxainicle; 

5 N-<4-fluorobenzyl)-5,6Ktihydroxy-2-[l-(methylsulfonyl)pip^^ 
caiboxamide; 

2-(l-benzoyl-l,23,4-tetrahydroquinolin-2-yl)-N-(4-fluoioben^^ 
dihy<froxypyrimidme-4-caiboxamide; 

10 

2-{ l-[(N,NKHmethylglycyl)aimno]-2-phenyle%l^ 
dihydioxypyrinudine-4<art>oxaiDide; 

N-(2,3-dimethoxybenzyl)-5,6-ciihydroxy-2-[4-(piperidin-l- 
15 ylmelhyl)phenyl]pyriinidine-4-carboxamide; 

2-{4-[(diethylamino)methyl]phenyl}-N-(23-dimethoxybenzyl)-5,6- 
dihydroxypyriimdine-4-carboxaiiiide; 

20 N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-4-ybnethyl)pi^^ 
yl]pyriniidine-4-carboxamide; 

2-(l-benzoylpyrroUdin-2-yl)-N-(23-dimethoxyben2yl)-5,6-dih 
carboxamide; 

25 

tert-butyl 2-(4-{ [(4-fluorobeiizyl)amino]carbonyl}-5,6-dihydK>xypyrimidin-2- 
yl)morpholine-4-carboxylate; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-(pyridm-3-ylcarbonyl)piperidi^ 
30 yl]pyriinidine-4-carboxainide; 

2-[2-(N^-^methylglycyl>l,23,4-tetrahydroisoquinolin-3-yl]-N-(4^^ 
5,6-dihydroxypyriinidine-4-carboxamide; 
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2Kl-benzoyI.23-dihydio-m-indol-2-yl)-N-(4-fluoro^ 
dihydroxypyrimidine-4-caiiK>xaimde; 

2-(2-benzoyl-l,2,3,4-tetrahydroisoqumoUn-3-yl)-N-(4-fluor^^ 
5 dihydroxypyrimidine-4K;aiboxaiiiide; 

2-(l-ainino-2-phenylethyl)-N<4-fluorobenzyl)-5,6-dihydrDxypy^ 
carboxamide; 

10 2-(4-ben2ylmorphoMn-3-yI)-N-(4-fluorobenzyl)-5,6-dihy^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-{l-[(l-me%l-lH-iimdazoI^^^ 
yI)carbonyl]piperidm-2-yl }pyriimdine-4H:arboxam 

15 

N-(23Hlimethoxybenzyl)-5,6-dihydroxy-2-[4-(morpholin-4- 
ylmethyI)phenyl]pyriimdine-4K:aiboxamide; 

i\^(4-fluorobenzyl)-5,6-dihydroxy-2-(morpholin-4-ylmethyl)pyri 
20 carboxamide; 

Ar-(4-Huoroben2yl)-5,6-dihydroxypyrimidine-4-cart^ 

2-{4-[({[(2K:Worophenyl)sulfonyl]amino}carbonyl)amino]tWen-3-yl}-N^ 
25 dimethoxybenzyl>5,6-dihydroxypycimidine-4 carboxamide; 

A^-(4-fluorobenzyl)-5,6-dihydroxy-iV^-(pyTidin-2-ylmethyO 
dicarboxamide; 

30 2-Benzyl"N-(4-fluorobenzyl)-5-hy(froxy-^-(2-moipholia^ylethoxy)pyrim^ 
carboxamide; 

and pharmaceutically acceptable salts thereof. 
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43. A compound according to claim 42, which is a compound 
selected from the group consisting of 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methylpiperidin-2-yl)py^^ 
5 caiboxamide; 

2~[l-(dimethylamino)-l-methylethyl]-N-(4-fluoiobenzyl)-5,6-dihydrox^ 
caiboxamide; 

10 N-(4-fluorobenzyl>5,6-dihydiX)xy-2-<4-methylmoipholin-3-yl)py^ 
caiboxamide; 

2-[(dimethyIanuno)(phenyl)methyI]-N-(4-fluorobenzyI)-5,6-dihydroxy^ 
caiboxamide; 

15 

2-{4-[(diethylaimno)methyI]phenyl}-N-(2,3-dimethoxybenzyl>5,6- 
dihydroxypyrimidine-4-carboxamide; 

N-ben2yl-5,6-dihydroxy-2-(3-phenylpropyl)pyrimidine-4K:arboxamide; 

20 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcarbonyl)-l,2,3,4- 
tetrahydroquinolin-2-yl]pyriimdine^4-caiboxamide; 

and pharmaceutically acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

30 45. A method of inhibiting HTV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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46. A metiiod for prevCTting or treating infection by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutically acceptable salt thereof. 

5 

47. The method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amoimt of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse 

10 transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1, or a 
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

15 

49. A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount 

20 of an HTV infection/AIDS antiviral agent selected from the group consisting of HTV 
protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and 
nucleoside HIV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
25 selected from the group consisting of 

benzyl l-[4-({ [4-fluoro-2-(methylsulfonyl)benzyl]amino}carbonyl)-5,6- 
dihydroxypyrimidin-2-yl]-l-methylethylcarbamate; 

30 2-(l-amino-l-'methylethyl)-N-[4-fluoro-2-(methylsulfonyl)beiizyl]-5,6- 
dihydroxypyrimidine-4-carboxamide; 

2-[ l-(dimethyIamino> l-metiiylethyl]-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5,6- 
dihydroxypyriiiiidine-4-carboxamide; 

35 
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2-(l-aimnocyclopiopyl)-N-(4-flu<Kobenzyl)-5,6-dihy^ 

2-[l-(dimethylamino)cyclopropyl]-N-<4-fluorabenzyl)-5,6-dihy 
caiboxamide; 

5 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-[(pyrazin-2- 
ylcarbonyl)aimno]cyclopmpyl}pyriimdine-4-carboxamide; 

benzyl l-(4-{[(4-fluorobeiizyl)amino]carbonyl}-5,6-dihydroxypyr^ 
10 yl)cyclopentylcaibamate; 

2-(l-aminocyclopentyl)-N-<4-fluorobenzyl>5,6-dihydroxypy^ 

2-[l-(dimethylamino)cyclopentyl]-N-(4-fluorobenzyl)-5,6 
IS carboxamide; 

2-( 1 - { [(ethylamino)carbonyl] amino } -l-methylethyl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyriniidine^l-carboxamide; 

20 2-[l-(benzylamino)-l-niethylethyl]-N-(4-fluorobenzyl)-5,6-dihydrox>^ 
caiboxanaide; 

2-[l-(baizoylamino)-l-methylethyl]-N-(4-fluorobenzyl)-5,6Kiihydroxy^ 
caiboxamide; 

25 

2-{l-[benzyl(methyl)amino]-l-methylethyl}-N-(4-fluon)benzyl)-5,6- 
dihydroxypyrimidine-4-carboxaniide; 

2-[l-(dimethyIaniino)-l-methylethyl]-N-(2-ethoxybenzyl)-5,6-dihydroxypyrim^ 
30 4-carboxamide; 

N-(2-chlorobenzyl)-2-[l-(dimethylamino)-l-methylethyl]-5,6-<iihydroxypyrimidine-4^ 
carboxamide; 
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N-(2-<hlorobeiizyl)-2-[l-(dimethylamino)-l-methylethyy 
caiboxamide; 

N-(5-cUoro-2-methylbenzyl>2-[l-(dimethylamino>l-methyleft^ 
5 dihy(iroxypyriimdine-4-cartK>xaim 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{l-methyl-l-[(pyrazin^ 
ylcarbonyl)aimBo]ethyl }pyriimdiiie-4-carboxainide; 

10 2-[l-(diethyIarnino)-l-methylethyI]-N-(4-fluoiobeiizyl)-5,6-dihyd^^ 
carboxamide; 

N-<4-fluorobenzyl)-5,6-dihydix>xy-2-(l-methyl-l-morphoHn-4-yleA^ 
caiboxamide; 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l-methyl-l-piperidin-l-yleA^ 
caiboxamide; 

N-(4~fluorobenzyl)-5,6-dihydroxy-2-(l-methyl-l-pyntDlidin-l-ylethyl)pyri^ 
20 caiboxamide; 

N-(4-fluoiobe)azyl)-5,6-dihydroxy-2- { l-methyl-l-[methyl(pyridin-4- 
ylmethyI)amino]ethyl }pyiimidine-4-caiboxamide; 

25 2-[l-(dimethylamino)-l-methylethyl]-5,6-dihydroxy-N-[2- 
(me1hyllMo)benzyl]pyrimidine-4-caiboxaimde; 

NljNl-diethyl-N~2-'-[lK4-{[(4-fluorobenzyI)amino]caibonyl}-5 
dihydroxypyrimidin-2-yl)-l-methylethyl]ethanediamide; 

30 

2-[l-(l,4-dioxa-8-azaspirD[4J]dec-8-yI)-l-methylethyl]-N-(4-fluoiobenzyl)^^ 
dihydroxypyrimidine-4-carboxamide; 

N-(4-fluoiobenzyl)-5,6-dihydioxy-2-(l-methyl-l-{[(l-methyl-lH-imidazoI-2- 
35 . yl)carbonyl]amino }ethyI)pyrimidine-4-carboxamide; 
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N-(4-£lucwx)benzyl)-5,6-dihyctoxy-2-[l-methyl-lK4-K^ 
yl)ethyl]pyiiimdine-4-carboxamide; 

5 N-(4-fluorobeiizyl)-5,6-dihydioxy-2-{ l-methyl-l-[methyl(pyridin-2- 
ylmethyl)aimno]ethyl }pyrirmdine-4-caiboxamide; 

N-[l-(4-{[(4-fluorobenzyl)amino]caibonyl}-5,6-dihydroxypyrim 
methylethyl]-4-methylmorpholme-2H:aiiK)xaniide; 

10 

2-{ l-[acetyl(methyl)ainino]-l-methylethyl }-N-(4-fluoroben2yl>5,6- 
dihydroxypyrimidine-4-K:aiboxamide; 

2-[l-(acetylainino)-l-methylethyl]-NK4-fluoiX)benzyl)-5,6-<iih^^ 
15 carboxamide; 

2-{l-[4-(dimethylaiiuno)piperidin-l-yl]-l-methylethyl}-N-(4-fluor^^ 
dihydroxyp)aiinidine-4-carboxamide; 

20 N-(23-dimethoxybenzyl)-2-[l<dimethylamino)-l-methylethyl]-5,6- 
dihydroxypyriixudine-4-carboxamide; 

2-[4-(dimethylamino)tetiahydro-2H-pyran-4-yl]"N-(4-fluoro^ 
dihydroxypyiimidine-4-carboxamide; 

25 

N-(4-fluoroben2yl)-5,6KiihydK)xy-2-(7-methyl-7-azabicyclo[2.^ 
yl)pyrimidine-4-caiboxainide; 

2-(7-acetyl-7-azabicyclo[2.2.1]hept-l-yI>N-(4-fluorobenzyl)-5,6- 
30 dihydroxypyrimidine-4-carboxainide; 

2-(2-acetyl-2-azabicyclo[2. 1 . l]hex- l-yl)-N-(4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxaniide; 
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NK4-fluorobenzyl)-5,6-dihydn)xy-2-<2-methyl-2-azabicycto 1 . l]hex- 1- 
yl)pynimdme-4-caiix)xaimde; 

tert-butyl (2S,4R)-4-(benzyloxy)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl}~5,6- 
5 dihydroxypyrimidin-2-yl)piperidine-l-caiboxylatE; 

2-[(2S,4R)-4-(benzyloxy)piperidin-2-yl]-N-(4-£luorobenzyl)-5,^ 
dihydroxypyrimidine-4-carboxamide; 

10 2-[(2S,4R)-4-(benzyloxy)-l-methylpiperidin-2-yl]-N<4-fluoro 
dihydroxypyriimdine-4-cail^oxamide; 

N-(4-fluoiX)ben2yl>5,6-dihydroxy-2-[(2S,4R)-4-hydioxy-l-me^ 
yl]pynimdine-4-caiboxamide; 

15 

2-[l-acetyl-4-(benzyIoxy)piperidin-2-yl]-N-(4-£luorobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxaimde; 

2-(l-ethyl-4-methylpipeimin-2-yl)-N-(4-fluorobeiizyl)-5,6-dihydroxj^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-methyl-l-(pyrazin-2-ylcarbony 
yl]pyiimidine-4-caiboxamide; 

25 tert-butyl 3-(4-{ [(4-fluorobeiizyI)aimno]caibonyl }-5,6-dihydroxypyrmiidin^ 
yl)diiomorpholiiie-4-caiboxylate; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-thiomorpholin-3-ylpyriniidm 

30 N-(4-fluorobenzyl)-5,6-dihydroxy-2-(4-methylthiomoipholin-3-yl)py^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[4-(pyridin-2-ylcaibonyl)thiomorpholi 
yI]pyrimidine-4-carboxamide; 

35 . 
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2-(4-acetylthiomorphoUn-3-yl)-N-<4-fluorobenzyI)-5,6-^ 
carboxamide; 

tert-butyl l-(4-{ [(4-fluorobenzyl)anrino]caji>onyl}-5,6-dihydroxypyr^ 
5 methoxyethylcarbamate; 

2-[ 1 -(dimethylainino)-2-methoxyethyl]-N-(4-fluorobenzyl)-5 ,6-dihydroxypyriimdine- 
4-carboxaimde; 

10 2-[l-(acetylaimno)-2-methoxyethyl]-N-(4-fluorobenzyl)-5,6-c^ 
cacboxamide; 

2-(l-amino-2-methoxyethyl>NK4-fluorobenzyl)-5,6-^fihydro 
carboxaimde; 

15 

N-(4-fluorobenzyl)-5 ,6-dihydroxy-2- { 2-methoxy- 1 -[(pyridin-2- 
ylcarbonyl)ainino]ethyl }pyiimidine-4-carboxamide; 

N-(4-fluorobeiizyl)-2-[l-(foimylamino)-2-methoxyethyl]-5,6-dihydroxypy^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methoxy-l-(methylamino 
caiboxamide; 

25 2-{ l-[acetyl(methyl)ainino]-2-methoxyethyl }-N7(4-fluorobenzyl>5,6- 
dihydroxypyruiudine-4-carboxainide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-methoxy-l-[methyl(pyridin-2~ 
ylcarbonyi)aimno]ethyl }pyriinidine-4-carboxainide; 

30 

N-(4-fluorobenzyl>5,6-dihydroxy-2-[(4R>3-(pyridin-2-ylcarbonyl)-13-thiaz^^^ 
yl]pyrimidine-4-carboxaniide; 

N-(4-fluorobenzyl)-5,6Kahydroxy-2-[(4R>13-tWa2olidin-4-yl]pyri 
35 carboxamide; 
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N-(4-fluorobenzyl>5,6-dihydioxy-2-[(4R)-3-methyl-13-thi^^ 
4-carboxamide; 

5 2-(3-acetyl-13-tWazoUdin-2-yl>N-(4-fluoroben2yl)-5,6-d^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6Klihydroxy-2-(3-methyl-13-tMazoUdin-2^ 
carboxamide; 

10 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l^,4-trimethylpipeiaa 
carboxamide; 

2-[2,4-dimethyl-l-(pyi^m-2-ylcarbonyl)piperazin-2-yl]-N-(4-fluor^^ 
15 dihydroxypyriimdine-4-<:arboxamide; 

2-(l-acetyl-2,4-dimethylpiperazin-2-yl>N-(4-fluorobenzyl)-5,6-<Uhyd^^ 
4-carboxamide; 

20 tert-butyl l-(4-{ [(4-fluorobenzyl)aimno]carbonyl}-5,6-dihydroxypyrimidin-2-yl)-2- 
methoxy-l-methylethylcaibamate; 

2-(l-amino-2-methoxy-l-mefhylethyl)-N-<4-fluorobenzyl>5,6-dihydro 
4-carboxaimde; 

25 

2"[l-(acetylaiiiino)-2-methoxy-l-methylethyl]-N-(4-fluorobe^ 
dihydroxypyriinidine-4-carboxamide; 

2-[l-(dimethylamino)-2-niethoxy-l-methylethyl]-N-(4-fluorobenzyI)-5,6- 
30 dihyclroxypyriinidine-4-carboxamide; 

N-(4-fluorobenzyI)--5,6-<Iihydroxy-2-[2-methoxy-l-methyl-l- 
(methylaniino)ethyl]pyrimidine-4-caAoxami 
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N<4-fluon)beiizyl>5,6Hfihydroxy-2-{2-methoxy-l-methy^ 
ylcarbonyl)amino]ethyl }pyriinidme^4-carboxaimde; 

2-(l,2Kiimethylpiperidin-2-yI)-N-(4-fluorobenzyl)-5,6-<lihy^ 
5 carboxamide; 

2-{l-[acetyl(methyl)amino]-2-methoxy-l-methylethyl}-N-(4-fluOT^ 
dihydroxypyiiiiudine-4-carboxamide; 

10 NK4-fluorobenzyl)-5,6-dihydroxy-2-{2-methoxy4-meA^^ 
ylcarbonyl)amiiio]ediyl }pyrimidine-4-carboxaimde; 

2-{ l-[(cyclohexylmethyl)(methyl)amino]-2-methoxy-l-meft^^ }-N-(4- 
fluorobenzyl)-5,6-dihydroxypyriinidine-4-carboxam 

15 

2-{l~[(cyclohexylmethyl)aimno]-2-methoxy-l-methylethyl}-N-(4-flu^ 
dihydroxypyriinidine-4-carboxainide; 

2-{l-[(cyclohexyImethyl)amino]-2-methoxy-l-methylethyl}-N-(4-^ 
20 dihydroxypyriniidine-4-carboxaimde; 

2-(4-acetyl-l,2-dimethylpiperazin-2-yl)-N<4-fluoroben^ 
4-carboxamide; 

2-(l-acetyl-2-methylpiperidm-2-yl>N-(4-fluorobenzyl)-5,6-d^^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-[2-methyl-l-(pyrazin-2-ylcarbonyO^^ 
yl]pyrimidine-4-caiboxamide; 

N-(23-dimethoxybenzyl)-2Kl>2-<limethylpiperidin-2-yl)-5,6-dih 
carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-[2-methyI-l-(pyridin-2-ylcaitonyl^^^ 
yl]pyrimidine-4-caiboxamide; 
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2-{l-[(2,4-dimethyl-l,3-tMazol-5-yl)caibonyl]-2-methyl^^ 
fluorobeiizyl)-5,6Klihydroxypyrimidine-4^^ 

5 2-[(2S)-l-acetyl-2-me%lpyiroUdin-2-yl]-N-(4-fluorobeiizyl>^ 
dihydroxypyriiaidme-4-carboxamide; 

and pharmaceutically acceptable salts thereof. 
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